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“T AM ARC-WELDING 


—TI can assure you that properly 
designed and built equipment 
and proper welding electrodes 
are absolutely imperative to the 
success of any arc-welding job” 





One-operator electri-motor- 
driven Wilson Model S Welder 


WILSON WEI DER & METALS CO. INC., 20 WILSON BUILDING, NORTH BERGEN, N. J. 


WILSON 


WELDING MACHINES AND WELDING WIRE 








! | ) E M | EF | Of equal importance to skill is the quality of Welding Wire. 


Good wire means perfect work, satisfied customers and 


he E ST Ee 'D) lower shop costs. Premier Welding Wire is good wire— 


proved superior under all conditions of service—both 
electric and gas. Each bundle is shop tested to assure its 


e e uniform structure, free flowing and deeply penetrating 
| res qualities. Today, write us about your welding problems 
—no obligation. 














Welding 
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e WIRE MAKING 


AMERICAN STEEL & WIRE COMPANY 


208 South La Salle Street, Chicago —SuBsIDIARY OF UNITED BS STATES STEEL CORPORATION And All Principal Cities 
Pacific Coast Distributors: Columbia Steel Company, Russ Building, San Francisco Export Distributors: United States Steel Products Company, New York 


— tt ate ee 















The Welding Engineer 











Founded by L. B. Mackemsic, 191¢ 





WITH WHICH 


IS COMBINED ACETYLENE JOURNAL 


















































Volume 16 January, 1931 Number 1 
CONTENTS A Greater Service 
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Welding Precedure for Saw Repairing 37 has been the exclusive trade journal of the oxy- 
, pa acetylene industry, and for fifteen years The 
Resistance Butt Welding of Tools 41 Welding Engineer has been the leading business 
; . , . . - -] » general welding field. The merger 
Success of Gas Welded Pipe Lines 45 paper in the general welding field. The merger 
of these two publications offers opportunities fo 
By G. O. Carter and T. W. Greene z 
a jf ; , greater and better service to our readers in the 
Welded Compromise Rail Joints 19 future. The combined editorial staffs bring to 
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Editorial 29 try and its problems, a broad knowledge of the 
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aes tint Tiacbeta inn Rue Wad Cinans ae plete, certified analysis of all the facts pertaining 
Bare Wire” Electrodes Are Not Bare 4% to circulation is accessible to all. A greater re- 
New Products 56 turn in value for the advertising dollar will be 
New Literature 5 the logical result. 
; The welding industry can be assured of an en- 
News of the Industry 59 larged, an improved, and better organized service. 
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Buyers’ Index 


Readers of Ohe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 
supplies. Che advertising section includes the principal manufacturers 


of the United States. 

















ACETYLENE (Compressed in Cylinders) 
Air Reduction Saies Co 
Commercial! Acetylene Supply Co 
Linde Air Products C 


ACETYLENE CYLINDERS 
Pressed Steel Tank Co 


ACETYLENE WELDING WIRF 
Air Reduction Sales Co 
American Brass Co. 
American Steel & Wire Co 
Atlas Foundry Co. 

Central Steel & Wire Co 
Chase Brass & Copper Co 
Fusion Welding Corporation 
Haynes Stellite Co 

Hollup Corp. 

Imperial Brass Mfg. Co 
Koro Corporation 

Linde Air Products ¢ 

Page Steel & Wire Co 
Roebling. John A., Sons Co 
Joseph T. Ryerson & Son, Inc 
Seneca Wire Mfg. Co. 

St. Paul Welding & Mfg. Co 
Steel Sales Corp. 

Stoody Co. 

Torchweld Equipment Co 
Welding Service Co 

Weldit Acetylene Co. 
Wickwire Spencer Steel Co 
Willlams & Co. 


\LUMINO-THERMIC WELDING 
Metal & Thermit Corporation 


ALUMINUM SOLDER 


Crown Aluminum Solder Co 
Metal Bond Co 


ANNEALING FURNACES 


General Electric Co. 
Westinghouse Elec. & Mfg. Co 


APRONS (Asbestos) 


Holcomb Safety Garment Co 
ideal Face Shield Co 


ASBESTOS INSULATED WIRE AND 
CABLE 


Ms 


Central Stee! & Wire Co 


BLOW PIPES 
See ‘Torches’ 


BOOKS 
Blectric Arc Cutting & Welding Co 
General Electric Co 
Haynes Stellite Co. 
Hobart Brothers Co 
Lincoln Wlectric Co. 
Linde Air Products Co 
Northwestern Mfg. Co 
The Welding kngineer Pub. Co 


BRAZING OUTFITS (Gas) 
Air Reduction Sales Co. 
Bastian-Blessing Co 
Harris Calorific Co. 

Imperial Brass Mfg. Co 

K-G Welding & Cutting Co 
Linde Air Products Co 
Torchweld Equipment Co. 
Victor Welding Equipment Co 
Williams & Co 


BRAZING OUTFITS (Electric) 
Fusion Welding Corp 
General Electric Co 
Northwestern Mfg. Co 
Warner Engineering Corp 


BRONZE FILLER RODS 
American Brass Co. 
Gentral Steel & Wire Co 
Chase Brass and Copper Co. In 
imperial Brass Mfg. Co. 


Koro Corporation 

Linde Air Products Co 

Steel Sales Corp 
BUFFERS 


kh. G. Haskins Co 
Keller Mechanica! Engineering Corp 
N. A. Strand & Co. 


SUTT WELDERS 
See “Electric Resistance Welders” 


OABLE (Are Welding) 


Central Steel & Wire Co. 
Electric Arc Cutting & Welding Co 
Fusion Welding Corp. 

General Electric Co. 

Hobart Bros. 

Hollup Corp. 

Lincoln Blectric Co. 
Northwestern Mfg. Co. 

John A. Roebling’s Sons Co 
Joseph T. Ryerson & Son, Inc 
Westinghouse Elec. & Mfg. Co 
Wilson Welder & Metals Co 


CARBIDE 
Air Reduction Sales Co 
Linde Air Products C 


National Carbide Co. 
Shawinigan Products Corp 


CARBON (Blocks, Paste, Electrodes, ete.) 
Air Reduction Sales Co. 
Central Steel & Wire Co. 
Electric Arc Cutting & Welding Co. 
National Carbon Co. 


CARBON BURNING EQUIPMENT 


Air Reduction Sales Co. 
Bastian-Blessing Co. 

Harris Calorific Co. 

Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co 
Linde Air Products Co 
Torchweld Equipment Co. 
Victor Welding Equipment Co 


CAST TRON SOLDER 


Crown Aluminum Solder Co. 
Metal Bond Co 


CAUSTIC POTASH 
Innis, Speiden & Company 


CUTTING ELECTRODES (Electric Arc) 
Electrio Are Cutting & Welding Co 
Fusion Welding Corp. 
yeneral Electric Co. 

Lincoln Electric Co. 

National Carbon Co. 
Westinghouse Elec. & Mfg. Co 
Wilson Welder & Metals Co 


CYLINDERS (Acetylene) 
Pressed Steel Tank Co 


CYLINDERS (Oxygen, Hydrogen) 


Harrisburg Pipe & Pipe Bending Co 
Wm. Wharton, Jr., Co 


DRILLS, PORTABLE ELECTRIO 
R. G. Haskins Co 
Keller Mechanica! Engineering Corp 
Stoody Company 
N. A. Strand & Co. 


ELECTRIC ARC WELDING OUTFITs 
Burke Blectric Co. 
Electric Arc Cutting & Welding Co 
Fusion Welding Corporation 
General Electric Co. 
Hobart Bros. 
Hollup Corp. 
Lincoln Electric Co 
Northwestern Mfg. Co 
Owen Electric Mfg. Co 
Joseph T. Ryerson & Son, Inc 
Service Company 
Stoody Co. 
U. S. L. Battery Cor 
Welding Service Co 
Westinghouse Elec. & Mfg. Co 
Williams & Co 
Wilson Welder & Metals Co. 


ELECTRIC BRAZING OUTFITS 
See “Brazing Outfits, Electric.” 


ELECTRIC RESISTANCE WELDERS 
Agnew Electric Welder Co. 
General Electric Co 
Jeseph T. Ryerson & Son, Inc 
Service Company 
Taylor-Winfield Co. 


ELECTRODES (Carbon Arc Welding) 
See “Cutting Blectrodes” 


ELECTRODES (Metallic Are Welding) 
American Steel & Wire Co. 
Centra! Steel & Wire Co 
Blectric Arc Cutting & Welding Co. 
Fusion Welding Corporatios 
General Electric Co. 
Hollup Corp. 
Koro Corporation 
Lincoln Electric Co. 
Page Steel & Wire Co. 
Roebling. John A., Sons Co. 
Joseph T. Ryerson & Son, Inc 
Seneca Wire & Mfg. Co. 
Steel Sales Corp. 
Stoody Company 
Welding Service Co. 
Wickwire Spencer Stee! Co 
Williams & Co. 
Wilson Welder & Metals Co 


ELECTRODE HOLDERS 
Burke Electric Co. 
F. R. Faulk 
Fibre-Metal Products Co. 
Fusion Welding Corporation 
General Electric Co. 
Hobart Bros. 
Hollup Corp. 
Lincoln Electric Co. 
Northwestern Mfg. Co 
Owen Electric Mfg. Co 
Stoody.Co. 
U. S. L. Battery Corp 
Westinghouse Blec. & Mfg. Co 
Williams & Co. 
Wilson Welder & Metals Co. 


ELECTRODE TIPS (Resistance Welding) 
Elkon, Inc. 


FACE SHIELDS (Are Welding) 
Burke Electric Co. 
Central Steel & Wire Co. 
Electric Arc Cutting & Welding Co 
Fibre-Metal Products Co. 
Fusion Welding Corporation 
General Electric Co. 
Hobart Bros. 
Hollup Corporation 
Ideal Face Shield Co 
Lincoln Electric Co. 
Northwestern Mfg. Co 
Owen Bleetric Mfg. Co. 
Srecey Company 
Joseph T. Ryerson & Sen, Inc 
U. S. L. Battery Corp 
Weatinghouse Elec. & Mfg. Co 
Williams & Co. 
Willson Products, Inc. 
Wilson Welder & Metals Co. 


FIREPROOF PLASTIC MATERIA! 


Air Reduction Sales Co. 
National Carbon Co. 


FLUE WELDERS (Electric) 
General Electric Co. 
Joseph T. Ryerson & Son, Inc 
Taylor-Winfleld Co. 


FLUXES 
Air Reduction Sales Co 
Anti-Borax Compound Co 
Bastian-Blessing Co. 
Central Steel & Wire Co. 
Imperial Brass Mfg. Co. 
Linde Air Products Co 
Metal & Thermit Corp. 
Metal Bond Co. 
St. Paul Welding & Mfg. Co 
Torchweld Equipment Co 
Weldit Acetylene Co. 


GAS SAVING DEVICES 


Bastian-Blessing Co 
Harris Calorific Co 
Weldit Acetylene Co 


GASOLINE ENGINES 


Continental Motors Cor; 
Hercules Motors Cory 


GLOVES 
Holcomb Safety Garment Co. 


Idea! Face Shield Co. 
Linde Air Products Co 
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ANUFACTURERS whose watchword 

now is “Economy Everywhere” will 

find food for thought in the statement of 

an industrial corporation, world-famous 

for economical methods, that the value of 

the material it scraps equals one-half its 
annual labor cost. 

In any industry, the commonest and 
most costly item of waste is machinery 
discarded because it is worn or damaged. 
It is in the reclamation of such machinery 


that oxy-acetylene welding can save money. 








EVERYTHING 
S FOR Oxwetoinc 


AND Curtinc 






THE LINDE AIR 





Prest- Ofte 


DISSOLVED ACETYLENE 





68 Linde Oxygen Plants 


APPARATUS AND 
suppil 


51 Prest-O-Lite Acetylene Plants 
175 Oxygen Warehouse Stocks 


‘Take the 

Serap Pile 

Off Your 
Payroll 


Oxwelding is the only repair process that 

makes the parts repaired as strong as, or 

stronger than, they were when new. 
Through regular use of oxwelding, scores 

of progressive manufacturers are saving 

from one hundred to one thousand dollars 

a month in replacement charges. 
The process is simple, adaptable to hun- 

dreds of jobs. The equipment is surpris- 

ingly low in cost. If your program does not } 

already include oxwelding, it will pay to 


investigate this process today. 


PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 
General Offices - Carbide and Carbon Building, New York 


157 Acetylene Warehouse Stocks 
43 Apparatus Warehouse Stocks 
252 Union Carbide Warehouse Stocks 


UCC 















District Offices— Atlanta - Baltimore ~ Birmingham - Boston - Buffalo - Chicago ~- Cincinnati - Cleveland - Denver i 
UNION CARBIDE Detroit - El Paso - Houston - Kansas City * Los Angeles - Memphis - Milwaukee - Minneapolis - New Orleans 
New York Philadelphia Pittsburgh St. Louis Salt Lake City San Francisco Seattle Tulsa 
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GAUGES 
Moto Meter Gauge & Equipment Corp. 


GENERATORS (Acetylene) 
Air Reduction Sales Co. 
Bastian-Biessing Co 
Imperial Brass Mfg. Co. 
Harris Calorific Co 
Linde Air Products ¢ 
St. Paul Welding & Mfg. Co. 


GOGGLES 
Ideal Face Shield Co 
Linde Air Products ¢ 
Willson Products, Inc 


GRINDERS (Portable Electric) 
R. G. Haskins Co 
Keller Mechanical Engineering Corp. 
Stoody Company 
N. A. Strand & Co 


HARD-FACING MATERIALS 
Fusion elding Corp 
Haynes Stellite 
Sstoody Co 





in 
Superior Alloys Corp 


HELMETS (Are Welding) 
Burke Electric Co 
Central Steel & Wire Co. 
Electric Arc Cutting & Welding Co. 
Fibre-Metal Products Co. 
Fusion Welding Corporation 
General Electric Co 
Hobart Bros. 
Hollup Corp 
Ideal Face Shield Co. 
Lincoln Electric Co 
Northwestern Mfg. Co 
Owen Electric Mfg. Co. 
U. S. L. Battery Corp 
Westinghouse Elec. & Mfg. Co 
Williams & Co 
Willson Products, Inc 
Wilson Welder & Metals Co 


-EAD WELDING UNITS 
Air Reduction Sales Co 
Bastian-Blessing Co 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co 
Linde Air Products Co 
Torchweld Equipment Co 
Victor Welding Equipment Co. 
Weldit Acetylene Co. 


LIGHTERS (For Gas Torches) 
Air Reduction Sales Co 
Amico Novelty Co 
Bastian-Blessing Co 
Harris Calorific Co 
Linde Air Products Co 
{mperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 
Shoot-A-Lite Corp 
Torchweld Equipment Co 


MANIFOLDS 


Air Reduction Sales Co. 
Bastian-Blessing Co 

Harris Calorific Co. 

Imperial Brass Mfg. Co 

K-G Welding & Cutting Co. 
Linde Air Products Co 
Torchweld Equipment Co. 
Victor Welding Equipment Co. 


MECHANICALLY OPERATED CUTTING 
AND WELDING TORCHES 
Air Reduction Sales Co 
General Welding & Equipment Co. 
Linde Air Products Co 
Torchweld Equipment Co. 


MOLDING MATERIAL 
See “Fireproof Plastic Material” 


MONEL METAL RODS AND ELECTRODE 
Central Steel & Wire Co. 
Wilson Welder & Metals Co. 


NEEDLE VALVES 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Linde Air Products C« 
Torchweld Equipment Co. 
Victor Welding Equipment Co. 


NITROGEN 
Air Reduction Sales Co. 
Linde Air Products Co. 
OXYGEN 
Air Reduction Sales Co, 
Linde Air Products Co. 


PIPE (Tron) 
American Rolling Mill Co 


PIPE BENDS AND COILS 
Harrisburg Pipe and Pipe Bending Co. 


PIPE FITTINGS 
Tube-Turns Inc. 

PLATES (Iron) 
American Rolling Mill Co 
Joseph T. Ryerson & Son, Inc. 


PORTABLE ARC WELDING OUTFITS 
(Mounted on Trucks) 

Electric Are Cutting & Welding Co. 
Fusion Welding Corporation 
General Electric Company 
Hobart Bros. 
Lincoln Electric Co. 
Northwestern Mfg.Co 
Joseph T. Ryerson & Son, Inc. 
Welding Service Co. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 


PREHEATING DEVICES AND OVENS 
Imperial Brass Mfg. Co. 
Metal & Thermit Corp 
St. Paul Welding & Mfg. Co. 


REAMERS (Portable Electric) 
R. G. Haskins Co 
Keller Mechanical Engineering Corp. 
N. A. Strand & Co 


REGULATORS 
Air Reduction Sales Co. 
Bastian-Blessing Co 
Fusion Welding Corporation 
General Welding & Equipment Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Linde Air Products Co 
Joseph T. Ryerson & Son, Inc. 
Stoody Company 
St. Paul Welding & Mfg. Co. 
Torchweld Equipment Co. 
Victor Welding Equipment Co. 
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Weldit Acetylene Co. 
Williams & Co. 


SAFETY GARMENTS 
Holcomb Safety Garment Co 


SEAM WELDERS 
See ‘‘Electric Resistance Welders” 


SHEETS (Iron) 
American Rolling Mill Co 
Joseph T. Ryerson & Son, Inc. 
SILVER SOLDER 
Handy & Harman 
SOLDERS 
Crown Aluminum Solder ¢ 
Metal Bond Co. 
SPOT WELDERS 
See ‘Electric Resistance Welders” 


TANK CONNECTIONS 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co 
K-G Welding & Cutting Co 
Linde Air Products C 
Torchweld Equipment Co. 


TENSILE TESTING EQUIPMENT 


Linde Air Products C 


THERMIT WELDING 
Metal & Thermit Corp. 


TORCHES (Welding and Cutting) 
Air Reduction Sales Co 
Bastian-Blessing Co 
Fusion Welding Corporation 
General Welding & Equipment Co 
Harris Calorific Co. 

Imperial! Brass Mfg. Co 

K-G Welding & Cutting Co 
Linde Air Products C 

Joseph T. Ryerson & Son, Inc. 
St. Paul Welding & Mfg. Co 
Stoody Company 

Torchweld Equipment Co 
Victor Welding Equipment Co. 
Weldit Acetylene Co 

Williams & Co. 


TRUCKS (Cylinder) 
Air Reduction Sales Co 
Bastian-Blessing Co 
Burdett Oxygen Co. of Cle 
Imperial Brass Mfg. Co. 
Linde Air Products Co 
Torchweld Equipment Co 

TUBE-TURNS 
Tube-Turns, Inc. 


UNDER WATER CUTTING EQUIPMENT 
Under-Water Metal Cutting Corp 
VALVES 
Air Reduction Sales Co. 
Bastian-Blessing Co 
Linde Air Products Co 


WELDING COMPOUND (for Shape Welding) 
Air Reduction Sales Co 
Harris Calorific Co. 
National Carbon Co 


WELDING RODS AND WIRE 
See ‘‘Electrodes” and “Acetylene Welding 
Wire” 
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SWEDOX—the key to efficient production 


WEDOX welding wires are daily wires prove their quality on the most 


meeting the most exacting service —_ intricate and difficult jobs. For this 
tests, such as the construction shown reason many plants specializing in 
above, in which is found every kind naa 
pe ag good welding are standardizing on 
of weld, in every position. This is 


heavy duty equipment. The welds SWEDOX wires. You can find the 


must be strong, neat appearing, and ‘right wire for your work in the new 


low in cost. SWEDOX welding SWEDOX catalog. 


FOR FAST PRODUCTION—We are carrying complete stocks of SPEEDOX 
High Speed Welding Wire for both Automatic and Manual Arc Welding. 
Furnished with white coating for automatic welding and hand welding in the 
flat position; with red coating for hand welding in vertical and overhead 
positions. Special processing prevents coating from flaking off and clogging 
the feed nozzle. An exceptionally fast and satisfactory production electrode. 
Stocks include all standard analyses. 


Gnitital Sieel & Vite (ompany 


CHICAGO, ILL. DAYTON, OHIO DETROIT, MICH. LOS ANGELES, CALIF. 
4545 S. Western Blvd. 1095 East Monument Ave. 5001 Bellevue Ave. 912 East Third St. 
Lafayette 8500 Garfield 3666 Whittier 6780 Van Dyke 0866 





SWEDOX service facilities include complete stocks of all gas and arc welding accessories 


















HARRIS “‘RED HEAD”’ 


This Harris Portable, 
Automatic Generator is 
easily the most convenient 
generator on the market 
to handle and to operate 
—equally efficient for in- 
side or outside jobs. It 
takes a standard size Car- 
bide—produces about 100 
cu. ft. pure Acetylene Gas 
per charge. The price is 
only $50.00 f.o.b. Cleve- 
land. This investment 
saves about nine dollars 
out of every twelve as 
compared with purchasing 
Acetylene in cylinders. 
Gas always available! 
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HARRIS GASAVER 
No. 64 


cost. 























The Gasaver is a device for preventing the 
wasteful consumption of oxygen and acety- 
lene while the torch is not being actually 
used for welding. With welding flame ad- 
justed at the beginning of the day, the 
operator does not have to make any later 
adjustments. If welding is stopped, the 
torch is hung on the hook; the flame goes 
out; no gas is wasted while not working. 
To resume welding, the torch is removed 
from the hook, tip passed over the pilot 
light, and immediately the neutral welding 
flame is restored all ready for action. 
other words, gas burns only while welding. 
In production shops this device is saving 
all the way from 25% to 40% of the gas 
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HARRIS | 


Since 1905 the Harris organization has pioneered im- 
portant improvements in the construction of apparatus 
for oxy-acetylene welding and cutting. Again and 
again, it has produced for welders and cutters new 
types of apparatus which make for greater efficiency 


A complete 
scriptive catal 
of the Harris 
of high tem: 
ture gas ap 
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HARRIS AUTOMATIC 










This torch designed to save gas be- 
tween ordinary welding operations. 
A slight thumb movement accom- 
plishes this feat. 
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ARRIS MULTI-STAGE 
REGULATORS 


ad of depending upon 1 seat and 1 
ragm to both hold and control 2,000 
pressure, this regulator has 1 seat 
fiaphragm to hold and partially re- 
the tank pressure and a second seat 
fiaphragm specially designed to ac- 
ely control the gas flow. The result 
ination of practically all regulator 
p expense and extreme accuracy in 
orking pressure adjustment. 
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and economy. On these two pages there are illustrated 
a few of the latest outstanding contributions to the 
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HARRIS 
WELDING 
TORCH 
No. 23 

(2 SIZES) 


The first low 
pressure weld- 
ing torch made 
in America 
which will suc- 
cessfully with- 
stand all flash back 
tests. Operates with 
equal efficiency on high 
pressure cylinders or 
low pressure genera- 
tors—saves that 20% 
or more of gas ordi- 
narily left in “empty” 
cylinders. 
































HARRIS No. 62 
CUTTING TORCH 


This new cutting 
torch is for low or 
high pressure instal- 
lations. It will not 
flash back. One en- 
thusiastic user after 
testing, estimates 
over 500,000 addi- 
tional rivets can be 
cut yearly from his 
“empty” acetylene 
cylinders — Cuts 
Costs! 














THE WELDING ENGINEER 











The Oxy-Acetylene Welder’s Handbook 
containing practical information— 





Pocket Size, 4}"x6}” 


Flexible Binding, 208 Pages, 
102 Illustrations 


Price, postpaid, $3.00 


Order your copy today 





§ The Welding Engineer Publishing Co., 
608 Se. Dearborn St., Chicago. 


Please send me at once a copy of ‘‘The 
xy-Acetylene Welder’'s Handbook.” 
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0) Three dollars is enclosed (Use check 
or P. O. money order). 


Send C. O. D. 


}) Mail your bill which will be paid at s 
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THE WELDING 


For the executive 


Careful organization for oxy-acetylene welding 
is essential if the benefits of the process such as 
economy and speed of production and superior 
product are to be derived. Such fundamental 
subjects as design, training operators, inspection 
and test are so handled to permit the organization 
of your welding department on a sound basis or 
to check up on your present operations. 


For the welder 


For the supervisor and foreman 


Constant supervision must be exercised to know 
that your welders are producing sound work. In- 
spection and testing programs are outlined in a 
manner to help you determine whether good 
work is being done. Training schedules and sug- 
gestions are included to assist you in preparing 
new men for your department. 


Success in the welding profession depends en- 
tirely on the operator’s ability with the torch. 
Proven procedures for various operations are in- 
cludedtogether withsuggestions for checking and 


improving your work withouttheaid of an expert. 


Contents: 


CHAPTER I 
THE WELDING GASES 


Introductory — Oxygen—Calcium Carbide 
—Acetylene — Acetylene Generators — 
Dissolved Acetylene. 


CHAPTER II 
WELDING EQUIPMENT 


Regulators — Gauges — Hose —Torches — 
Goggles— Lighters—Fluxes—Grinders— 
Sand Blast — Asbestos — Preheating — 
Equipment — Welding Rods — Testing 
Welding Rods. 


CHAPTER III 
SETTING UP EQUIPMENT 


Procedure for Assembling Apparatus—Car- 
bonizing Flame—Neutral Flame—Oxid- 
izing Flame—Preliminary Exercises— 
Cost Factors in Welding. 


CHAPTER IV 
METHODS OF WELDING 


Thin and Thick Material—Flanged Edges 
—Rules for Good Welding—Forward 
Welding — Backward Welding — Rod 
Manipulation—Double Welding—Verti- 
cal Welding—Horizontal Welding— 
Overhead Welding—Swish Weld— 
Fadeaway Weld—Welding by Succes- 
sive Pools. 


CHAPTER V 
PREPARATION FOR WELDING 
Design—Butt Weld—Caulking Weld— 
Fillet Weld—Flush Weld—Lap Weld— 
Strap Weld—Tack Weld—Types of 
Tank Seams—Bronze Collar Weld— 
Shear Vee Weld—Beveling—Expansion 
—Preheating—Molds—Dished Patches 

—Cleaning. 


CHAPTER VI 
INSPECTING THE WELD 


Penetration—Fusion—Adhesions — Under- 
cutting—Incipient Cracks—Alignment— 
Buckling—Reinforcement — Hard Spots 
—Blowholes. 


CHAPTER VII 
TRAINING OPERATORS 


Selection—Shopwork—Preliminary Periods 
of Training—Practice Exercises 


CHAPTER VIII 


WELDING PROPERTIES OF 
COMMON METALS 


Cast Iron—High Carbon Steel—Chrom- 
ium Alloys—Manganese Steel—Malle- 
able Iron—Chrome Molybdenum Steel— 
Aluminum — Monel Metal — Nickel— 
Lead—Copper—Bronze—Brass. 


CHAPTER IX 
TESTING 


Examination of Operators—Tensile Test 
—Compression Test—Bend Test—Shock 
Test—Soapsuds Test—Submersion Test 
—Kerosene Test—Etching Test—Test- 
ing the Entire Welding Operation. 


CHAPTER X 


IMPORTANT APPLICATIONS 


Tank Welding—Pipe Welding—Sheet 
Metal Welding — Aircraft Welding — 
—Brazing—Silver Soldering—Hard Fac- 
ing—Cutting—Typical Jobs 
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Where Welding Is a Necessity 


N approximate volume of business amounting to two 
L hundred and fifty million dollars in ornamental iron 
work in 1930 is reported by Wm. A. Boesche, President of 
the National Association of Ornamental Iron, Bronze and 
Wire manufacturers. In view of the general decline in 
building activities this is a remarkable showing, and the 
Association looks forward to greater accomplishments in 
1931. During the past few years the metal worker has 
shared more and more in the equipment of new buildings, 
with stairways, grills, balconies, chandeliers, etc. However, 
during the past few years, there was also a reported decline 
in building activities of more than two and one quarter 
billion dollars. The large business done by the ornamental- 
iron workers in spite of the building decline is taken to 
indicate the popularity of their products among builders 
who might have been satisfied with cheap substitutes in 
slack periods. The past year has proved beyond a doubt 
that metals are being called into increasing use in both home 
and building construction and decoration. A speeding up of 
building activity would, in Mr. Boesche’s opinion, bring some 
swift changes in architectural style. New fashions that 
would otherwise receive gradual expression in normal course 
of building activity will be called into immediate use and the 
trends of today will become the realities of tomorrow. The 
welding fraternity will get considerable encouragement 
from the developments forecast for ornamental-iron work- 
for the reason that there is a definite trend in this 
trade toward an increasing use of the welding processes for 
fabrication. In fact, a good many of the modern activities 
of the ornamental-iron worker would be either impossible or 
impractical without welding equipment. 


ers, 


B. & O. Pleased With All-Welded Hopper Car 


EVERAL favorable reports have been published concern- 

ing the all-welded hopper car which was constructed 
some time ago for the Baltimore & Ohio Railroad. The ex- 
perience of this railroad should certainly encourage other 
transportation companies to look with favor on cars of all- 
welded construction and to give more attention to the sub- 
ject of designing them in the future. It was reported that 
the hopper car referred to is capable of carrying a load 
limit of nearly twenty tons more than the standard riveted 
type of car. Advantages are also seen in the absence of 
bolts and nuts and in more economical construction. There 
is every indication that the welded hopper car has given 
complete satisfaction and is fully able to stand up under 
the abuse that the ordinary freight car receives. 


Office Centrale Will Move This Month 


CCORDING to a recent announcement, the Office Cen- 
trale de l’Acetylene will move on January 24th, from 
104 Blvd. de Clichy, Paris, to Blvd. de la Chapelle, Paris, 
where a new building has been constructed and equipped. 
An interesting program has been arranged, starting at ten 
in the morning, including an inspection trip through the 
new quarters and finishing with a banquet during the noon 
hour. The title of the new building will be Centre de l’Ace- 
tylene et de la Soudure Autogene. It will include a large 
shop for study, demonstration and repair welding, a con- 
ference hall with a seating capacity of 300, a museum and 
a general laboratory, offices for all of the organizations 
which will be located there, separate quarters for a welding 
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school which will have its own class rooms, library and 
laboratories, and additional rooms for special laboratories 
and experimental shops. The Office Centrale has done not- 
able work in France and has contributed so much to the 
development of the welding processes that it deserves this 
opportunity to carry on its activities in more commodious 
quarters and with better organized facilities. 


New Record Set at Power Show 


VER one hundred and thirty thousand visitors com- 

prised the attendance at the National Power Show held 
at the Grand Central Palace, New York City, last month. 
These are record-breaking attendance figures, and officials 
of the Power Show state that the character of the visitors 
was much more valuable from a sales standpoint than ever 
before, basing this statement on comments made by the 
exhibitors. Power is the basic factor in American civiliza- 
tion, and firms supplying the power-plant field evidently 
realized that this was their opportunity to show real leader- 
ship by demonstrating to industry through carefully de- 
signed working exhibits the devices which produce efficiency 
and economy and go far toward curing some of the eco- 
nomic evils of waste. Visitors at the exhibits presented a 
very good cross-section of the industrial leadership of the 
country. Their interest in such an event and their attend- 
ance in such large numbers can safely be taken as a sign 
of their determination to increase their various activities 
during the coming year. Many of the exhibits were of a 
nature never before attempted, and there was obviously a 
great deal of enthusiasm on the part of those exhibitors 
who had gone to the trouble to make their exhibits mean 
something. Those in charge of the exhibits acknowledged 
freely that both the attendance and general success were 
far beyond their expectations. Such an expression of opin- 
ion is significant at this time, when there is a great deal of 
doubt mixed with a great deal of prophecy, because this 
intense interest in the power-plant field is fundamental 
thing affecting all industries. It demonstrates as no other 
collection of facts demonstrate that industrial men 
in America are making definite plans for a bigger year in 
1931. 
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Save the Evidence 


N a recent address before the New York State Industrial 
| pte Congress, Mr. L. H. Carris, Managing Director of 
the National Society for the Prevention of Blindness, re- 
ported some very interesting information which had been 
received as a result of asking one hundred leading safety 
engineers what they had experienced or observed during 
the past year which would be valuable in the protection of 
the eyes of industrial workers. The thing which stands out 
most prominently is the success of the mandatory rule con- 
cerning wearing of goggles on specified forms of work. To- 
ward the end of his talk he described the effect of an exhibit 
of goggles and glasses which had saved eyes in one plant. 
Almost any plant engaged in welding on a large scale could 
easily accumulate such an exhibit. Protective glasses which 
have become pitted so that they need replacement are usually 
thrown away. Keeping a few of these on hand might be 
worth while if there is any tendency on the part of welders 
or cutters to discount the value of the protection. Such 
an exhibit certainly has a place in every welding school, 
where every student should be subjected to rigid discipline 
as far as eye protection is concerned. 
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’ Prior to the adoption of STOODITE this sand-sucker agitator was worn out to the 
point of necessary renewal each two or three days. The STOODITED agitator 
shown above stood the same abuse, that had formerly necessitated renewal, for 
thirty days of continuous service. $870.00 was the original cost of the part each ‘time 
it was renewed, yet it required only twenty-two pounds of STOODITE to accomplish 

this outstanding performance. 
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: Welding Hints From California 


Examples of Unusual Welded Constructions Indicate That Shops and 
Manufacturers Are Keenly Awake to the Development of New Designs 


TISITORS to the Western Metal Congress to be held in 
\ San Francisco, February 16-20, will find some unusual 
and interesting applications of welding being made by manu- 
facturers and welding shops throughout central and south- 
ern California, if their interest in the subject 
to cause them to spend several days visiting around. 


enough 
Weld- 
ing is playing as important a part in the industrial life of 
California as in any other section of the country. In this 
day of intense competition, Pacific Coast manufacturers are 


is 


giving particular attention to developments in the welding 
field and investigating the possibilities they hold for cutting 
costs and production time. The main plants of several of 
the country’s manufacturers of supplies 
and equipment are located in California; and the extensive 
operations of the oil producing and refining industry, to- 
gether with recent distribution projects of natural gas on 
a large scale, have tended to keep interest in welding very 
much alive in the state. 

Several examples of unusual applications of welding will 
be cited as being typical of what the interested visitor can 
be expected to find in California’s factories and shops. The 
first description is that of a Diesel engine, the parts of which 
were arc welded together out of scrap metal. 


largest welding 


This economical power unit,which is shown in Fig. 1, was 
designed by Elmer Seager, of the C & M Machine Co., of 
San Pedro, Calif., and was recently built by that company. 
It is of simple construction, and was built up of pieces of 





. 
3 


+ 


== 


way } 








Fig. 1. All-Welded Diesel Engine Made from Scrap Pieces. 
old pipe and steel plate that had accumulated about the 
shop. The only parts of the engine not welded are the fly- 


wheel and crankshaft; these were taken from ar 
motor. 


1 old marine 
In building the engine of this inexpensive material, 
much pattern expense was eliminated, inasmuch as necessary 
changes were of little consequence in waste material. 

This is a 2-cycle, solid-injection Diesel-type engine, and 
is estimated to develop 15 hp. It has been speeded to 1,000 
r.p.m. The supporting bas¢« of %-in. steel plate. The 
crankease is of 10-in. pipe, with 1-in. steel plate to form the 
ends and to carry the bearings. The outer water jacket is of 
5-In. pipe, while the inner cylinder is of 5-in. pipe turned and 
ground to a press fit in ribs welded into the outer cylinder. 
The exhaust and intake manifold is of welded steel plate with 
a Separating partition welded inside. 


iS 


The fuel pump is also 


] 


made up of arc-welded parts. 
of 450 lb. per sq. in. 
construction. 


The engine has a compression 
with no leaks, by reason of its welded 


The use of welding for fabricating road scrapers is a suc- 
cessful innovation of the Atlas Scraper Co., of Bell, Calif., 
manufacturers of welded scrapers used in road and street 


grading for transporting dirt, gravel, and other grading 
material. Fig. 2 shows one of the scraper bowls, and a view 
of a portion of the operating and pulling frame. These 


scrapers are fabricated entirely from I-beams, channel iron, 








Fig. 2. elow) 


The Scraper Bowl (/ 
Considerably Reduced in Cost and Made Stronger by Changing 
from Riveted to Welded Construction. 


and Pulling Frame (Above) Were 


angle iron and boiler plate ranging from % 
thickness. 

Until a comparatively short time ago, it was the policy 
of this company to punch and rivet in constructing their 
products. By extensive experiments and thorough tests they 
found that great saving is made in cost and also added 
strength attained by welding, and are now using this method 
of construction almost exclusively. The scraper bowl 
being manufactured by welding with a saving of 30% 
cost and an increase of 25% in strength. 


in. to 12 gage in 
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The frame, formerly riveted at a completed weight of 
2.500 lb., was redesigned for welded construction and the 
weight thus reduced to 2,000 lb. This feature alone adds 


much to the ease of operation of this piece of equipment. 
Beside the saving in power attained through the reduction 
in weight of these frames, additional strength of approxi- 
mately 30% was attained. A marked reduction in manu- 
facturing costs of the frames was also realized. 

This company builds both a rotary wheel scraper and 
a mechanically operate power scraper, driven from the 


power take-off at the 


tractor. 


rear end of any standard make of 
The advantages of the power scraper are many, 


the principal ones being: first, operation is easy, and second, 
the bow! can be rocked back when necessary for transport- 
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ing dirt or other material for considerable distances. Both 
of these types of scrapers are of welded construction in most 
respects, and the company anticipates the installing of addi- 
tional welding equipment in the near future for increasing 
the welded construction of their products to 100%. 

The unusual wearing quality of present~lay oil-well-dig- 
ging bits is the result of experiments with hard facing and 
the use of hard metal insert developments of the welding 


industry—which have revolutionized the oil-well-drilling in- 


dustry. Until the use of hard metal inserts and facing com- 


pounds became generally known, several bits had to be 
changed to do the work that one bit will now do, which added 
a great deal to the expense of drilling. 

rig. 3 shows a special type of oil-well-digging bit, which 
by the application of hard metal inserts and hardfacing com- 
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pound recently made an unusual record for the credit of its 
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Fig. 3 The Application of Hard Metal Inserts and Hardfacine Com- 
pound Decreases the Wear on Oil-Well-Drilling Bits. The Bit Shown 
at the Right Had Just Set a Record of 2,565 Ft. at One Drilling. 


manufacturers, the Oliver Brothers Oil Tool Co., of Long 
Beach, Calif. This bit was recently pulled from the bottom 
of a well after making a record of 2,565 ft. of hole without 
being removed. The bit was prepared by applying Borium 
inserts and facing with Borium Compound. This bit is 
shown in the right-hand view in Fig. 3, and a view of it 
lying bottom end forward is shown in the photograph at the 
left. A bit of the same type and size as the one making 
the record mentioned, built up and prepared for going into 
service, is shown at the extreme left of Fig. 3. 

The record-making bit drills a 13%-in. hole, and was put 
to work at the 700-ft. level, and stayed on the bottom con- 
tinuously until a depth of 3,265 ft. was reached, making the 
2,565 ft. of hole in 60 hours of digging time. This record, 
so far as can be ascertained, is an unequalled one for any 
drilling bit in the oil industry. While the bit shows con- 
siderable wear, yet it was but % in. out of gage when pulled 
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Fig. 4 (Left) These Artistic Welded Light Standards In No Wise 
Fig. 5 (K (). This Hoist Is All-Welded, Including the 20-Ft. Boom, 





from the hole. The work was done during the month of 
October of last year, while drilling on Langford Oil Co.’s 
well No. 1, in the Venice, Calif., field. 

Welding proved to be an effective means of fabricating 


light standards for a miniature golf course in southern Cali 
fornia. 


These standards not only furnish excellent lighting 
facilities, but also add beauty to the surroundings, as will 
be noted in Fig. 4. Also by their welded construction and 
the inexpensive material used, they were installed at a 
marked saving over any other kind of equipment in thei 
class. 

The view shown is of the golf course of the popular Carls 
bad-California Hotel, a beach resort near Oceanside, Calif. 
The standards are constructed of used pipe, and are elec 
trically welded throughout. The bottom section, or trunk, is 
of 2%-in. pipe and is set in 2% ft. of cement. The uppe1 
section is of 2%-in. pipe, which fits nicely inside the botton 
section, and the two sections are welded together. The fou 
spreading arms at the top supporting the lights are of %-in. 
pipe, welded at the top of the pipe standard and braced by 
'4-in. strap iron crossed and welded between each arm in 
such a way as to eliminate swaying. 

Wiring facilities are arranged by a slot cut out by the 
oxy-acetylene torch near the bottom of the standard, which, 
after the wiring is completed, is concealed by pieces of sheet 
metal fastened over the slots by bolts welded in at the top 
and bottom of the slots. These standards are 15% ft. in 
height, and the four lighting arms extend 8 ft. out from the 
center. The welding was by the Oceanside Welding Works 

Fig. 5 is a view of a corner of the welding shop in th 
Shockey Boiler Works, of San Diego, Calif., in the fore- 
ground of which is seen an all-electric-welded hoist for use 
in lifting and transferring heavy jobs from one part of th 
plant to another. This unusual and very useful piece of 
welding shop equipment was designed and made by Mr 
Shockey. The hoist is designed for 3-tons capacity, and i 
constructed of old used 4-in. oil-well drill pipe, which on 
account of the heavy pipe gives it much more than thi 
intended capacity. 

The hoist has a 20-ft. boom, and a 30-ft. mast. Power is by 
a small gasoline engine, the hanger of which is welded. 
The drum hanger is also all-electric-welded. This hoist i 
especially convenient in moving large tanks and_ other 
heavy work from one location in the shop yard to another. 
Mr. Shockey’s plant specializes in “tailor-made” fuel tanks 








Detract from the Beauty of the Well-Laid-Out Miniature-Golf Course 
30-Ft. Mast, and Drum Hanger, and Is Built of Old Oil-Well Drill Pipe 
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around the 


r fishing boats and other craft of various and 
San Diego harbor. 
A three-unit portable electric welding machine, consisting 


Lincoln 


51Zes 


in 


machines 


f three 300-amp. mounted on a truck, is 
hown in Fig. 6. This unusual arrangement in portable 
welding equipment is owned and operated by the Irwin 


Welding Works, of Long Beach, Calif., and has seen service 
n every oil field in southern California. to its un- 
usual capacity for turning out work on rush jobs in oil fields, 
this outfit is often sent on calls covering a very wide terri- 
tory, frequently going as far as 300 miles from home. 

The truck, will be noted the also 
equipped for hauling an acetylene-welding outfit, having gas- 
tank holders at one side to handle three tanks—two oxygen 
al with for the 
lene tank, affording two complete gas outfits. Space is also 
available for additional gas tanks; and frequently, when th« 
occasion necessitates, an additional electric portable is added, 
making it in an emergency a four-unit portable 
addition to the acetylene outfits. 

An additional feature of this large portable welding outfit 

the method of handling the electric cables. These art 

ound on spools conveniently located the of the 
truck, as shown, and are grounded by fastening to the spool. 


Owing 


as in illustration, is 


one acetylene a double connection acety- 


electric in 


on sides 
Thus the cable need not be unwound for ground connection 
before preparing the start welding operations. 

The Irwin Welding Works in for 
over eight years, opening for business at the beginning of 
drilling operations in the Signal Hil! oil field. It is the larg- 
est-equipped welding concern in the field at the present time. 
Besides the large three-unit portable electric, they 
three other portable electric machines, as well as a number 
of acetylene outfits and three stationary electric machines. 
Fifteen trucks and service cars are in use by the 


have been operation 


operate 


concern, 








in Every Oil 


This Portable Welding Outfit Has Seen Service 
Field in Southern California. 


which features general oil-field welding of every description, 
By the use of the large 
portable outfit described in this article, they can handle oil- 
well-casing jobs efficiently and speedily. A special kind 
oil-well casing called the American Seamless Slip-joint casing 
is used very extensively in this field. Instead of having 
threads for screwing together, the joints are welded by the 
electric are as the string of casing is lowered into the well. 


specializing on oil-well-casing jobs. 


ot 


THIRD WELDING CONFERENCE AT AMES 
lhe third welding conference will be held at Iowa State 
99 23. 


College, Ames, Iowa, January 21, 22 and The program 
vill consist of discussions and demonstrations of oxy-acety- 
lene and electric-are welding. 

Some of the major subjects will be: pipe welding, welding 
special steels, structural welding, welding alloys, 
welded parts in manufacturing, use of bronze welding rod, 
hard-facing metals, causes of failure of welded joints, and 
cutting steel and cast iron. All discussions will be followed 
by demonstrations by skilled operators. 

ill be given careful attention. 

There are no fees in connection with this meeting, and 
any one interested in welding is invited to attend. 
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WELDED STEEL TANKER OF LOCK-NOTCH 
PLATE CONSTRUCTION 


Built by the lock-notch plate welding system developed by 
Richard F. Smith, the steel tanker Ira S. Bushey, which con- 
tains bolt, rivet angle throughout, demonstrates 
that welded vessels can be constructed from model and retain 
designed curves and graceful lines. The vessel was recently 
launched from the yards of Ira S. Bushey & Sons, Brooklyn, 
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Richard F. Smith, Inventor of the Lock-Notch Welded System. 
All-Welded Motorship Ira S. Bushey, in Gala Attire, Just Prior 
to Launching. 
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Fig. 1. 
Fig. 2. 


N. Y., well-known shipbuilders, where it had been constructed 


under the supervision of Mr. Smith. 


Welding has added 60°7 or 


more to the strength of the 
vessel and has saved approximately 20° in weight and 25 


29 Ve 


in construction costs. There is no loss of flexibility and no 
possibility of buckling or distortion 
The vessel is 115 ft. long and 24 ft. wide, with 11 ft. draft, 


and has a carrying capacity of 125,000 gallons. It is driven 


by 240-hp. Fairbanks-Morse full-Diesel engine. It has an 
8-ft. draft forward loaded, 9-ft. draft aft loaded, and 7-ft. 
draft when light. Constructed by Ira S. Bushey & Sons 


for the Petroleum Transport Co., it will be used for trans- 
porting oil. 


Because of the greatly increased strength resulting from 

















The Carolinian, the World’s First All-Welded Vessel for Coast- 
wise Service, Also Employs the Lock-Notch Welded Plate 
Construction. 


Fig. 3. 
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welding, a very 
At the 


heavy seas and storms 


substantial increase in load may be made. 
same time there exists less possibility of straining in 
Possibility of leak is practically 
eliminated, as there are no caulked seams to work loose. 
tolled steel plate *% in. thick was used. 

In the construction of the vessel, work was developed 
rectly from the mold loft where the sections were laid down 
one at atime. The shapes were placed on the plates, marked, 
and cut out with an oxy-acetylene cutting torch. No fabri 
cation of materials was performed. 
Longitudinal framing was employed with flat bars, 5x12 
Each longitudinal frame is complete 
from end to end, with frames 


in., spaced 2 ft. apart 
notched approximately % in., 
which fit into similar notches 4% in. deep in the transverse 
web plates and bulkhea and are welded 
a lock. 
the longitudinal framing, and a three-part joint deep welded 
into the longitudinal and plate. 


together to form 
Longtiudinal plate seams were fitted to coincide with 


To fit the plates in position on the longitudinals, first a 
eries of clips of the same material as the longitudinals, with 
a hole at the top, was welded to each plate. A simple hook 
lever held the plate against the longitudinal, which was then 
tack welded in place until the final welding. The clips were 
then hammered down and welded to the longitudinal, making 
extra supports 2 ft. apart the whole length of the framing. 
Butts of the plates were designed to come to the web frames 
for the Horizontal bulkhead stiffeners 
were reeved through slots in the center-line bulkhead, per- 
mitting them to be run in one piece from side to side of the 


purpose of welding. 


vessel. Where transverse and longitudinal bulkheads crossed, 
both were split to half the depth of each plate, then locked 
and welded on both sides of the split portion to the integral 


part of the plates. 


Every seam in the vessel has three welds; two inside and 
one outside. The metallic electrode welding process was em 
ployed. Approximately 44,000 ft. of welding was required. 
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Fig. 10. Midship Section of Transverse and Bulkhead, Richard F. Smith 


Patented Lock-Notch Welded System. 


(Legend: , Dove- transverse and bulk- Bracket n dove 
tail weld in trans- head. Transverse tails. f, Longitudina 
verse . Longitudi- frame. d, Clip used traddle ised or 
na locked into for assembly work eams.) 


The amount of welding wire used was roughly 18,000 Ib., 
against an estimated requirement of 30,000 lb. of rivets for 
a vessel of equal size employing riveted construction. The 
absence of gusset plates and clip angles employed by th 
riveting process was a large factor in bringing the estimated 
saving in weight up to 20¢¢. 


The Ira S. Bushey takes its place alongside the Carolinian, 
all-welded motor-ship launched on February 14th at Charles 
ton, S. C., as a convincing example of the advantages of al 
welded ship construction. It is the world’s first all-weldé 


] 


vessel in coastwise service, having received final papers early 


in December. 


Richard F. Smith 
lock-notch welded plate system are under construction at the 
plant of the Charleston Dry Dock and Machine Co., Charles 
ton, S. C. Details of their construction will be given in a1 
early issue of The Welding Engineer 


At present, three vessels employing the 








Fig. 4. Note the Extreme Width of Deck Plates Possible in This 
Type of Construction 


Fig. 5. Plates When Erected Are Over Fifty Per Cent Complete 


Fig. 6. Side View, Showing Center Line and Athwart Ship Bulk- 
heads 


Fig. 7. Showing Center-Line Bulkhead Stiffening. 


Fig. 8. Illustrating Longitudinal Flat Bars Locked in Place, 
and Welded to the Clips. 


Fig. 9. Welding Crew at Work as Ship Nears Completion 
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Biennial Western Metal Congress 


An Educational Event Sponsored by 13 Technical Societies, 


Together With an 


Outstanding Machinery Exhibit. Will Record Advances Made in the Metals Field 


GREAT educational event in the western metals world! 
L This characterizes the National Western Metal 
Congress and Metal and Machinery Exposition scheduled 
for February 16, 17, 18, 19 and 20, 1931, in the Civic Audi- 
torium, San Francisco. Thirteen western chapters of na- 
tional technical societies are cooperating in the preparation 
of programs which will offer an opportunity for the reading 












Center: The Imposing San Fran- 
cisco Civic Auditorium Building 
Where the Machinery Exposition 
Will be Held. 


w: A Busy Industrial Scene 
Which Typifies the Diverse Activi- 
ties of This Region. 


output 


runs well over a billion dollars in value and more 


than one-fifth of which are engaged in international trade. 


Among the many plants that have shown growth and also 


those that have recently established manufacturing enter- 


prises 


to be noted rubber and steel plants, 
warehousing 


large 


in this rapidly growing industrial district, there are 
automobile factories, 


establishments, and furniture makers. 


Below: One of San Francisco's 
Busy Manufacturing Enterprises, 
Which Is So ant ically O- 
cated As _ to hi conomically 
Either by Rail -~ te Water. 














and discussion of papers covering the developments and new 
discoveries in their respective fields made during the last 
These chapters, with a total membership of over 
10,000, include the American Chemical Society; American 
Institute of Electrical Engineers; American Institute of 
Mining and Metallurgical Engineers; American Society of 
Mechanical Engineers; American Society for Steel Treat- 
ing; American Welding Society; Institute of Metals; Na- 
tional Purchasing Agents Association; Pacific Coast Elec- 
trical Association; Pacific Coast Gas Association; Society of 
Automotive Engineers; American Society for Testing Ma- 
terials; and the National Association of Power Engineers. 


two years. 


Rapid Industrial Development on the West Coast 


many years ago that the West known 
its climate, and but little mention was made of 
its manufacturing activities. Only as recently as the period 
of 1923-1925, while but 14 
of 48 their number of 
factories, nine of them were states west of the Rocky 
A later census report (1925-27) indicates that 
while the nation as a whole made an advance of 0.08 in 
volume of manufactured goods, the Pacific coast states made 
an advance of 4.1° and the Los Angeles district made an 
individual advance of 14% There has been, in addition; a 
comparably large population growth during the last decade. 
In summing up these advances, since 1909 when the value 
of manufactured goods from 200 factories stood at 68 mil- 
lion dollars, there are today 4,600 factories whose annual 


It 
mostly 


is 


not 
for 


so Was 


according to census statistics, 
the states showed an increase in 
in 


Mountains. 
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Gas and electric utilities companies have been 


inaugurated 
to furnish power for rapidly expanding needs, both in manu- 
facturing and in lighting home and office buildings. One of 
the activities of this latter group has been the laying of pipe 
lines which has taken so much of the output of the steel 
plants during the past year. Bridge and building construc- 
tion companies have also taken much of the output of the 
steel companies as well as the products of the other manu- 
facturers in this district. Also in handling the many other 
commodities activity is to be found in ship- 
ping projects dry docks, 
struction, 


much 
such 


made, 


which entails as 


ship con- 
etc. 


Consumers of Metals-and Metal Products 


It is significant that all of these manufacturers either are 
isers of metal products or use metals in the produc- 
tion of finished goods. They rely on the welding processes 
either in production as to turn out better goods 
more economically or for maintenance in keeping busy fac- 
tory machinery in good working order. This, the second 
National Western Metal Congress with its five days of 
technical sessions is being sponsored to keep busy factory 
executives and their engineers supplied with first hand 
information on the advances made in their many fields dur- 
iag the past years. Running concurrently with the 
Congress, there is also the display in the San Francisco 
Exposition Auditorium where many manufacturers will have 
their products in daily operation to show every phase of 
production, selection, fabrication, inspection, 


wider 


direct so 


two 


treatment, 
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welding, assembly and use of metals of all kinds. In the 
exhibits, which will cover over 70,000 feet of floor space 
executives can see equipment and what it will do under 
circumstances not available in any other way. Proof of the 
interest in an event of this kind is evidenced in the 1929 
Los Angeles Show where many thousands of dollars in sales 
were made, although the exhibit was primarily educational. 
Technical Papers 

Among the technical programs, the high spots of the one 
arranged by the American Welding Society which will take 
up two half-day sessions, are a paper on ‘Welding Alumi- 
num and Its Alloys” by W. M. Dunlap of the Aluminum 
Research Laboratories of the Aluminum Company of 
America. Another paper which promises to be well dis- 
cussed is to be presented by J. C. Hodge, metallurgist of 
Babcock and Wilcox, who will talk on ‘‘Fusion Welding.” 
Miles C. Smith will appear with a timely paper on ‘Welding 
Alloy Overlays.” Numerous other papers on oxy-acetylene 
and are welding will be presented during the two days. 

On the Pacific Coast Gas Association program, there are 
such timely subjects as “Gas Furnaces for Nitriding’ by 
J. H. Knapp of Los Angeles; R. G. Guthrie of the Peoples 
Gas, Light and Coke Co., Chicago will be on hand to discuss 
“Carburizing Steel by Gas.” “Electricity in the Steel Mill” 
will be one paper by G. E. Stolz, Westinghouse Electric & 
Manufacturing Co. on the American Institute of Electrical 
Engineers program, while members of the A.S.M.E. will 
discuss “‘Nitriding’’ by O. E. Harder of Battelle Memorial 
Institute, “Creep of Metals at Elevated Tem- 
peratures” will be another feature of this program and will 
be presented by P. G. MeVetty of Westinghouse. There is 
so much overlap in the activities of all these sessions that 
many men will find much of interest in the programs outside 
their own direct activities. 

Many Welding Exhibits 

Among the exhibitors who have already reserved space 
there are the Air Reduction Sales Co., New York City; 
Allegheny Steel Co., Brackenridge, Pa.; Babcock and Wil- 
cox, Barberton, Ohio; Brown Bros. Welding Co., San Fran- 
cisco; Clark Trucktractor, Battle Creek, Mich.; Fusion 
Welding Corp., Chicago; Hall-Scott Motor Co., Berkeley, 
Cal.; R. G. Haskins, Chicago; Hauck Mfg. Co., Brooklyn, 
N. Y.; Johnson Gas Appliance Co., Cedar Rapids, Iowa; 
Lincoln Electric Co., Cleveland, Ohio; Linde Air Products 
Co., New York City; Norton Co., Worcester, Mass.; Republic 
Steel Corp., Massillon, Ohio; Stoody Co., Whittier, Cal.; 
Taylor-Wharton Iron & Steel Co., High Bridge, N. J.; 
Taylor-Winfield, Warren, Ohio; Victor Welding Equipment 
Co., San Francisco; Warner Engineering Co., Pomona, Cal.; 
The Welding Engineer, Chicago, and the American Steel 
and Wire Co., Chicago. 

Headquarters have been opened for both the congress 
and exposition in the Civic Auditorium Building, San Fran- 
cisco, by W. H. Eisenman of Cleveland, Secretary of the 
American Society for Steel Treating. Mr. Eisenman in 
commenting on the coming double event says that any one 
whose work in any way touches on the production, fabrica- 
tion, inspection, treatment or welding of metals should be 
on hand in San Francisco February 16-20. He expects a 
registration of more than 5,000 delegates at the congress, 
and 60,000 visitors at the exhibits will not cause much sur- 
prise in view of the 
fact that there were more than 50,000 interested onlookers 
at the 1929 event in addition to the fact that the Western 
Congress will not be held again until 1935. 


, 


Columbus. 


This seems a conservative estimate 


AMERICAN BRIDGE CO. IS COLLABORATOR 
IN COLUMN-BASE TESTS 

The tests of riveted and welded column bases conducted in 

the Bureau of Standards laboratory at Washington, D. C., 

which were reviewed and the results discussed on page 31 of 


January, 1931 


the December issue of The Welding Engineer, were made 
possible by the active participation and cooperation of the 
American Bridge Co., of 71 Broadway, New York, N. Y. 
The design used in these tests was made and proposed, and 
the material fabricated and furnished, by the American 
Bridge Co. for this investigation, which fact was inad- 
vertently omitted from The Welding Engineer article re- 
ferred to above. The late James H. Edwards, one of the 
authors of Bureau of Standards Research Paper No. 218, 
which describes these tests and evaluates the results, was at 
that time chief engineer of the American Bridge Co. 


WELDING CONTRACTORS UNDERTAKE 
CONSTRUCTIVE PROGRAM 


The establishing of a credit-reporting service for de- 
linquent accounts, an employment service for supplying 
welders, studies of costs, and the establishment of mutual 
confidence, are some of the accomplishments of the Welding 
Contractors Association of New York, Ine., which was or- 
ganized last October and held its first annual meeting and 
election of officers in New York City on January 7, 1931. 
Membership includes job welders, structural welding con 
cerns, and companies engaged in 
order. 


fabrication welding to 

There has been a monthly increase in membership, which 
has jumped from 6 to 17 in three months. It was stated 
at the meeting that there is a growing appreciation among 
the welding contractors in the New York Metropolitan dis- 
trict of the necessity for cooperative activities such as the 
Association is undertaking. 

The need of the credit-reporting service for the protec- 
tion of the welders against concerns which never intend to 
pay their billis is indicated by the number of delinquents 
owing bills to two or more members. The employment 
service makes it possible for members to obtain welders 
within a few hours when required, and the cooperative 
spirit of the Association is shown by the willingness with 
which one member lends a union member welder to a fellow 
member who may have only intermittent requirements for 
a union man. 

The organization has established close relationship with 
labor unions whose members do welding. Contact has also 
been established with the American Institute of Steel Con- 
struction and with the Electric Welding Section of the 
National Electrical Manufacturers Association for cooper- 
ative action on matters of common interest. 

Cost studies are being undertaken in order to provide 
members with the necessary information to permit intelli- 
gent bidding. The need of increasing the efficiency of job- 
shop operation is also recognized and will be investigated 
later. 

This Association is in the nature of a laboratory for de- 
veloping the best practices and policies for putting the 
welding contractors on a sound business basis. The experi- 
ence gained here will be available to those welding con- 
tractors in other centers who may desire to organize and 
obtain the advantages of cooperative effort being enjoyed by 
the welding contractors of New York. Requests for infor- 
mation should be addressed to Stewart N. Clarkson, Execu- 
tive Secretary of the Association, Fifth Ave., New 
York City. 

The following officers were elected for the year 1931 
president, H. E. James, Bournonville 


522 


Welding Co.; vice- 


president, G. H. Evans, E-L Electric Welding Repair Co.; 
and treasurer, Morris Hallen, Hallen Welding Service, Inc. 
The Executive Committee consists of the officers and the 
following members: Charles Michaels, Michaels & Mourre, 
Inc., and John H. Folsom, Webster Repair Shop, elected to 
serve for two years, and A. F. Keogh, Sound Welding, Inc., 
and G. H. Evans elected to serve for one year. 








Welding Procedure for Saw Repairing 


It Is Only a Matter of Time Before Every Large Mill Will Repair Its 
Broken and Cracked Saws by the Oxy-Acetylene Process of Welding 


TW\HERE are three processes in use for saw welding: the 

electric butt or flash welding machine, the atomic-hydro- 
gen welding torch, and the oxygen-acetylene or gas welding 
torch, it is pointed out in a recent report of the Lumber- 
men’s Accident Commission. This report is compiled from 
questionnaires sent to twelve representative sawmill opera- 
tors. The Commission making the report consisted of W. G. 
Collins, Union Lumber Co., Ft. Bragg, Calif.; D. S. Painter, 
Fruit Growers’ Supply Co., Susanville, Calif.; and J. B. 
Clark, Hobart Estate Co., Hobart Mills, Calif. The report 
takes up the proper use of these various processes in saw 
repairing, and is herewith abstracted. 

The electric ‘butt welder is used to weld on teeth that 
have been broken off circular or band saws and also for 
joining narrow bands. The machine is devised to clamp the 
piece to be welded to one side of the electric terminal and 
the saw to the other. Alternating current of low voltage 
and high amperage is passed through the parts, which heats 
the two edges to a melting heat, at which point the machine 
jams the parts together. This equipment is not practicable 
for sawmill use. 

The atomic-hydrogen-torch method, which is a very effec- 
tive one for saw welding, employs an electric are surrounded 
by a ball of hydrogen, which helps in preventing oxidation. 
This electric equipment is costly and less portable than the 
gas torch. 

The oxygen-acetylene torch is the most practicable method 
for the welding of saws in the sawmill because of the low 
first cost, portability, and versatility. 

The torch most saw welders are using is called by the 
equipment manufacturers an airplane torch. It is light and 
gives a fine-pointed flame, which is very desirable in saw 
velding, as it is the object not to heat any more surface than 
necessary. 


Adjustment of Torch 


Working gages are set at 5 lb.; the flame is adjusted by 
valves on the torch until the acetylene flame (small white 
This flame is 
(denoting excess of acetylene) ; but 
from the heat generated from making the weld, carbonizing 
will be reduced and an almost neutral flame will result for 
velding, whereas a flame adjusted to neutral will become 
oxidizing (denoting excess of oxygen), resulting in a burned 
weld. The perfect combustion of these two gases creates 
a large outer enveloping flame of almost pure hydrogen, 
which protects the molten metal from the atmospheric 


cone) shows a slight brush about % in. long. 
slightly carbonizing 


oxygen. 
Filler Rod 


One of the most satisfactory filler rods is SAE 4130 (a 
chrome-molybdenum steel), whose carbon content is 035 to 
0.45 instead of 0.25 to 0.35. A rod 1/15 in. in diameter is 
the proper size for bandsaw work. This rod is made by 
large alloy-steel makers and sold through supply dealers. 
Some use Malin’s music wire (purchased at any large hard- 
vare dealer), which is less difficult to handle than chrome- 
molybdenum (SAE 4130) but makes as strong a weld. Good 
welds can be made with strips of bandsaw steel or strands 
from plow-steel cable. 

A clamp can be had for holding the bandsaw in place 
while welding. It is very convenient to have some device to 
bring an anvil quickly in place under the weld to swage or 


forge the weld while hot. These clamps are made so the 


9 
o 


anvil will drop down out of the way while the heat is being 
applied. If the saw is left on, the anvil heat would be ab- 
sorbed which would be detrimental. 


Preparing Saw for Welding 


Where a bandsaw has been badly pulled out due to a 
wreck, it should be benched, leveled and tensioned; badly 
bent teeth that do not show fracture can be straightened 
by heating. 3roken teeth should be squared up parallel 
with the plate and the edge beveled. Cut a piece of steel 
amply large enough to form the tooth, leaving it in a rec- 
tangular shape; this piece should be slightly heavier than 
the saw plate. Bevel the edge to be welded so the two edges 
form about a 90-deg. angle. Place the saw in the clamp 
referred to, which has a setscrew to hold the piece to be 
welded tight up to the saw plate. Drop the forging anvil 
down so it does not touch, adjust the torch as described, and 
tack or attach the piece to the plate at the back of the 
tooth to hold it in place. Start the weld at the opposite end. 
Turn the flame on the end of the V, and when the edges begin 
to fuse insert the filler rod and feed into the bead of metal 
until a good bead is formed; move the torch slowly forward, 
keeping the filler rod in or close to the molten metal at all 
times, applying enough to, fill the V above the edges at 
least 1/32 in. It is important not to remove the rod from 
the protecting flame envelope, as reinserting will allow oxy- 
gen to enter from the atmosphere, which, coming in contact 
with the weld, causes oxidation or a burned condition of the 
teel, and this is the chief cause of failures. 

After welding about 1 in., bring the anvil up against the 
weld, draw the torch back a few inches, keeping the flame 
over the hot metal, and forge or hammer the bead built up 
until it is not quite level with the plate. Clean the unwelded 
part of the V free from scale, preferably with a wire brush, 
and proceed as before, repeating the process until the en- 
tire weld is finished. Reheat the entire weld to a bright red 
After all 
the teeth have been welded, put the saw on the bottom 
leveling slab and heat each tooth to a very dark red and 
level do Vn. 


and nammer to the same thickness as the plate. 


The reason for this heating is to anneal the 
weld and steel that has been heated quite hot, as most band- 
saw steel will air-harden and would be too hard. Make a 
template of the finished tooth desired, lay out, grind to 
shape with a portable grinder, and leave the tooth a little 
long to allow for swaging. 


Welding Cracked Band Saw 


Cracks in either front, back or center of the saw can be 
welded, and the method employed in all is about the same. 
Heat the metal along the crack to a dark red, and, with the 
anvil firmly against the saw, open up the crack by driving 
a blunt chisel into the crack, forming a V of about 90 deg. 

In the case of an edge crack, fit a small piece of soft steel 
into the gullet or on the back, % 
vith the setscrew in the clamp. 


in. wide, and hold tight 
Start the weld at the bot- 
tom of the crack, following the same procedure as described 
in tooth welding. Do not weld over an inch at a time before 
When the edge is reached, continue welding on 
into the piece of steel clamped on the edge: this will in- 
sure a good weld at the very edge of the blade. Break or 
grind the piece off, and clean up the edge. Place the saw 
on the leveling slab and heat to a bright red and hammer 


forging 
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to about the thickness of the plate, leaving some to clean 
up with a file, then heat again to a very dark red. This 
would be the annealing heat, to make sure the spot is not 
hard. 

Welding Full-Width Band Saw 


Welding instead of brazing has been experimented with 
in a number of Pacific Coast mills in all widths of band- 
saws from 2 to 16 in. The welding in most cases has been 
done by those who have had quite a little experience. The 
results have been quite satisfactory. 

It is more difficult to weld a thin piece of steel than a 
thick one. On band resaws thinner than 15 gage, patience 
and plenty of practice are required to keep from burning the 
steel, as the thin sections absorb the heat so much more 
rapidly than heavier plate. 

Cut the saw square on the ends at the bottom of the gul- 
let, bevel the edges to a 45-degree angle, and place in the 
clamp so the bottom of the V is separated about 1/32 to 
% in.; the exact distance varies with different welders and 
with the width and thickness of the plate. Some welders 
start at one edge to weld, others start in the center of the 
blade. Starting in the center seems to be the best practice. 
The same method of welding is followed as in welding 
teeth and cracks, a spot about one inch at a time being 
welded, then When starting in the center of the 
saw, alternate on each side of the center so as to come out 
even at the edges. Use the same method of heating and 
annealing the job after finishing the welding. 


forged. 


Welding Circular Saws 


Cracks, either center or edge, are being successfully weld- 
ed. Broken teeth can be welded by following generally the 
same method as with band saws. 

Crack welding in circular saws presents a slightly differ- 
ent problem from repairing bandsaws. The plate is heavier, 
and its round shape causes more buckling than in the case 
of bandsaws, requiring more leveling and tensioning after 
the job is finished. 

The actual welding process is the same. The crack must 
be ground to a V, care used to be sure to get to the bottom 
or end of the crack. The weld is started at the bottom and 
forged at every inch of the weld. If the plate buckles or 
bulges so much that it will not lie level on the anvil to be 
forged it should be allowed to cool before proceeding, but 
the forging of the welded part should be finished before al- 
lowing the saw to get cold. If the saw is a!lowed to get 
cold without forging the weld, it will crack or pull apart 
either in the old crack or alongside it. It will take experience 
and practice to know when and how to hammer a circular 
saw during and after welding. 

Saw welding is still largely in the experimental stage, but 
it has gone far enough to be recognized that it is only a 
matter of time when every large mill will require that the 
filer know how to repair his saws by welding. It has been 
said that successful saw welding is 80% skill and 20% good 
equipment. The saving in saw costs to the mill owner is so 
apparent that it needs no discussion, but there is also an- 
other factor of gain to the mill operator and filer that is 
not generally recognized. A good filer will get cracks in 
bandsaws. If he does not get an occasional crack he is 
putting up a safe saw which will not cut the maximum 
amount of lumber. The filer who can weld his saws will 
take more chances by carrying the tension out to the edge 
of the saw, resulting in cutting more and better lumber, and 
when he gets a crack it can be welded. 


G.P.A. TO DISCUSS SALES METHODS 


The annual mid-winter meeting of the Gas Products Asso- 
ciation will be held at the Sherman Hotel, Chicago, IIl., on 
January 27th and 28th. The general subject of the meeting 
will be “Possibilities of Increasing Sales of Oxygen, Acety- 
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lene, Hydrogen and Gas Welding and Cutting Apparatus anc 
Supplies During the Coming Year.” 

A particularly interesting feature of the program will be 
a series of actual demonstrations of correct sales presenta- 
tions of these products to the customer. The purpose of 
this is to stimulate a more careful study of the requirements 
of the customer and an intelligent presentation of gas weld- 
ing and cutting processes to buyers. 

Also, special promotion methods for the industry will be 
discussed, and merchandising talks will be given by several 
nationally known authorities. 


TRAINING MEN FOR PIPE WELDING 

In the belief that local associations and groups of indi- 
vidual members of the Heating and Piping Contractors 
National Association will want to set up a definite and 
specific training program in welding for steamfitters, some 
suggestions have been prepared by John H. Zink, Chairman 
of the Committee on Welding, and S. Lewis Land, Director 
of the Educational Department of the Association. These 
suggestions are based upon a set of five recommendations 
for minimum standards which have been formulated by the 
Committee on Welding. These recommendations are: 

1. Instructions should be given first to 
fitters. 

2. School authorities should furnish adequate accommo- 
dations for instruction. 

3. Competent instructors should be employed. 

4. The course of study should be approved by the Asso- 
ciation and based upon the use of the Standard Manual 
prepared for this purpose. 

5. The school where training is done should keep in close 
touch with the industry. 

With these standards as a definite methods for 
setting up a training program have been worked out. For 
example, with respect to the organization of evening classes 
for journeymen, the following suggestions are made: 

1. If the city is one in which union labor is employed, it 
will be desirable to appoint a committee of, say, three to 
cooperate with a like committee from the local union in 
formulating plans for the organization of the class, and 
rules and regulations governing the organization and main- 
tenance of the class, and to cooperate with the instructor 
or other school officials throughout the period of the organi- 
zation and development of the training program. 

2. If the city is one where no union labor or very little 
union labor is employed, the committee from the local asso- 
ciation will be fully responsible. 

3. If the city is one in which there already exists in the 
local public schools a vocational training program or one in 
which there is a possibility of the organization of such voca- 
tional training, contact should be made by the joint com- 
mittee from the association and union or by the committee 
from the association to ascertain if cooperative relationships 
can be established, and the class organized as an evening 
trade extension training program under the auspices of the 
Board of Education, which would provide finances for the 
program, including the instructor’s salary and room and 
equipment. In many cases, supplies will need to be fur- 
nished by the association or union or both, or through a 
fee which will be charged each member taking the course. 

4. If, for any reason, cooperative relationships cannot be 
established with the local Board of Education or 
funds as mentioned in Section 3 are not available, the 
committees mentioned in Sections 1 and 2 should be ap- 
pointed and the program organized and maintained under 
the direction of the local association or the joint direction 
of the local association and local union, depending upon 
local conditions. 

5. After preliminary arrangements are completed for the 
organization of the training program and committees ap- 
pointed and contacts made with school authorities, plans 


journeyman 


basis, 


if such 
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should be made for the adequate equipment of the class 
-ooms and shops. The Educational Department of the Na- 
tional Association will be glad to assist in making such 
plans and in providing information concerning equipment 
and supplies. 

6. At this stage, arrangements should be made for in- 

structional material to be used in the training program. 
The Standard Manual on Pipe Welding, now in process of 
preparation by the Association, will be ready for distribu- 
tion early in the fall. It is suggested that the committee 
representing the association and union arrange for every 
member of the class to be supplied with a manual. 
7. In the development of this program, an organized 
systematic method should be set up for the selection of 
those who will take the training. It is suggested that the 
same committees mentioned in Sections 1 and 2 be made re- 
sponsible for approving every candidate for training, and 
that employers who desire certain fitters employed by them 
to be trained as welders submit their names and informa- 
tion concerning their qualifications to this body, who will 
pass upon and approve or reject them as members of the 
training course. The loca! union, as well as individual 
journeymen, should likewise make such application concern- 
ing any individual desiring entrance into the training pro- 
gram. 

8. The promotional work by the committee cr commit- 
tees, as mentioned in Sections 1 and 2, from this point 
becomes one of keeping a close contact with the program 
to insure its safe and sound development and continued 
maintenance. 

Detailed suggestions have been prepared to show the or- 
dinary requirement and floor space and equipment of a 
welding school. The course itself is outlined in the Stand- 
ard Manual on Pipe Welding, which has been prepared by 
the association. This Manual is divided into five parts, as 
follows: 


PART ONE—Introduction 
I. Development of Oxy-Acetylene Pipe Welding. 
II. Process of Oxy-Acetylene Pipe Welding and Cutting. 
PART TWO—Apparatus and Supplies 


Ill. Apparatus and Equipment 
Unit 1. Regulators. 
2. Welding torch. 


3. Cutting torch. 
4. Acetylene generators. 
5 Welding and cutting accessories. 


IV. Welding Materials and Supplies. 
Unit 1. Oxygen. 
2. Acetylene. 


3. Welding rod. 
PART THREE—Mechanics of Welding 


V. Assembly, Adjustment and Maintenance of Ap- 
paratus. 
Unit 1. Setting up welding and cutting unit. 
2. Adjustment of pressures and flames. 
VI. Cutting. 
Unit 1. Cutting pipe. 
2. Cutting bevel on pipe. 
3. Cutting branch openings. 
VII. Pipe Welding. 


Unit 1. Making a rotating pipe weld in horizontal 
position. 
2. Making a position weld in horizontal pipe. 
9 
o. 


; Making a weld in vertical pipe. 

VIII. Testing Welds and Workmanship. 

PART 
IX, 


FOUR—Material and Data on Welding Construction 


Designing, Laying Out, and Fabricating Welded Pipe 
Joints and Fittings. 
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Unit 1. Line or pipe welds. 
2. Fittings and bends. 
3. Branches. 
4. Flanges. 
5. Reducers. 
6. Plugs and caps. 
7. Pipe headers. 
X. Application of Welding to Pipe Installation from De- 
sign Standpoint. 
XI. Management, Shop Fabrication, Personnel, and Ma- 
terial Distribution. 
PART FIVE—Appendix 
XII. Specifications and Standards Covering Workman- 
ship, Design, and Construction of Weld- 
ing of Steel and Wrought-Iron Pipe. 
XIII. Engineering and Practical Data. 
Unit 1. Pipe. 
2. Flanges. 
3. Short-Radius Fittings. 
4. Pipe bends. 
5. Pipe-cutting-templet dimensions. 
6. Strength data on welds. 
7. Flow efficiency. 
8. Cost data. 
XIV. Precautions and Safe Practices. 
XV. Glossary of Important Terms. 
XVI. An Outline for Instructors of Welding. 


ARMCO MAGAZINE CONTAINS ARTICLES 
PERTAINING TO WELDING 


Choice of material and construction of galvanizing pots, 
the construction and laying of a mile-long welded pipe of 
corrugated iron sheets for Georges Claude’s power project 
off the coast of Cuba, and the experimental metal-base 
highway near Springfield, Ill., are discussed and illustrated 
in The Pure Iron Era, Third Issue, 1930, published by the 
Armco International Corp., Middletown, Ohio. 

Franz Hausmann, the author of the article on galvaniz- 
ing pots, points out that in riveted construction the rivet 
lines lose their temper rather quickly and the molten zinc 
eats the metal out around the rivet holes and then attacks 
the rivets. Spelter pots are being manufactured by spot 
welding, but data on results are so incomplete that defi- 
nite conclusions cannot yet be drawn. The majority of 
such equipment, says Mr. Hausmann, is now being welded 
either by water gas or oxy-acetylene. The use of corner 
seams is defended as being less costly; and it is pointed 
out that while the spelter-pot metal is attacked more quick- 
ly at the corners than on the plane surfaces, a sound weld 
will often resist the action of the molten zine better than 
the sheet metal itself, hence the metal may be gouged out 
deeply on both sides of the weld but the weld itself will 
remain intact. 

A patent is described based on the fact that by heating 
the entire interior surface of the metal sides of the spelter 
pot to the point of fusion by means of a blow-torch, the 
fused surface of the plate is characterized by the same 
texture as that of a weld and better resists the action of 
the molten zinc. 

An interesting description is given of the 6-ft. pipe used 
in Claude’s project whereby he generates power by taking 
advantage of the difference in temperature between the 
warm surface water of the ocean and the cooler water lying 
at a considerable depth. This article is interestingly illus- 
trated. The 7-gage Armco plates forming this pipe were 
corrugated and then fabricated into sections, which were 
riveted and then welded to secure absolute water-tightness. 
The attempt to float such a great line into place prior io 
sinking it to the ocean bed was a difficult task, and not 
until the third trial was it successfully accomplished. 
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TEXAS BRIDGE HAS BATTLEDECK FLOOR 


An unusual type of bridge construction, employing an arc- 
welded battleship~leck floor, was recently demonstrated with 
the completion of a bridge over Taylor Bayou in Jefferson 
County, Texas. This type of floor construction is gaining in 
popularity for use in buildings, and it has been applied to a 
number of bridges. 

This new bridge consists of a swing section 161 ft. long, 
which is now complete, and two approaches 134 and 96 ft. 














Swing Section of New Bridge, Showing Edges of Plates 
Turned Up Along Sides of Roadway. 


Fig. 2 ( t ) Arc Welding the Plate Into Place on the 
Floor Stringers. 


long, which are to be constructed in the future. The swing 
section, shown in Fig. 1, was constructed by the Coastal Con- 
struction Co., of Orange, Tex. The bridge forms part of a 
highway between Port Arthur and Galveston, Tex., and spans 
a bayou near the Gulf of Mexico at West Port Arthur. It 
was constructed to conform with the State Highway Stand- 
ards—that is, to maintain a live load of 150 lb. per sq. ft. and 
a dead load of 15 tons. 

The floor of this bridge is fabricated of 
floor plate are 


Diamond 
The 
swing section covers an area of approximately 3,200 sq. ft. 
and is fabricated of plates 20 ft. long by 4 ft. wide. These 
plates are spaced ‘% in. apart for are welding to the flanges 
of the The roadway is 18 ft. wide, and on the 
sides the plate turns up a distance of 1 ft. to form the curb, 
as shown in both illustrations. Thus the cross-section of the 
roadway is U The floor is made strong and rigid 
by are welding the plate to the flanges of the floor beams on 
the with fillet 
centers. 


16-in. 
welded into place, as shown in Fig. 2. 


floor beams. 


shaped 


under side welds 3 in. long, spaced on 9-in. 


The under structure consists of two plate girders on each 
longitudinal The plate girders 
from 5/16- and %-in. plate and 5x4-in. angles, 
with 4-in. plate 18 in. wide tack welded to the angles to form 
the flanges. The depth of this girder tapers from 6 ft. at the 
center of the bridge to 30 in. at the ends of the swing sec- 
tion. 


side and eight floor beams. 


are built up 


All permanent stiffeners on the girder are are welded 
into place. The floor beams on the bridge are 18-in., 52-Ib. I- 
beams, and the stringers are 10-in., 21-lb. I-beams. 

The proposed approaches to this bridge are to be com- 
pleted in the future. The existing approach on the north 
side is 88 ft. 7 in. long, while the proposed approach will be 


193] 
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96 ft. On the south side the present approach is 136 ft 
in., while the new one will be 134 ft. 

The arc welding on the bridge floor was done with th: 
Lincoln “Fleetweld” process of manual welding, a develo) 
ment of the Lincoln Electric Company, Cleveland, Ohio. 





ALL-WELDED BOAT FOR NAVIGATION ON 
MEXICAN RIVER 
By G. Mitton 
The flat-bottom boat shown in the illustration is 59 
long, 15 ft. wide, and 39 in. high, and is built of angles and 
plates, all cut to size with the oxy-acetylene torch and weld 











General View of Frame of Boat, Welded Upside Down 


with the electric arc. This boat is to be used on the Panuc 
River, which is so low about six months of the year as 

interrupt the navigation of large boats between El Hig 
and Panuco. The welded boat will be able to handle traffi 
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Inside View of Frame, With Some of the Plates Welded On. 


during the low-water period, since. it can be navigated 
27 in. of water when carrying a load of 40 tons. This boat 
was constructed face down to avoid the necessity of welding 
from bottom to top, and then was turned right-side-up fo! 
finishing the cover. 














e Panuco River. 


Completed Boat Afloat on 
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Resistance Butt Welding of Tools 


The Problem of Uniting Dissimilar Metals in the Construction of 


High Grade Tools Is Solved by the 


MWVHE making of twist drills, knives, shovels, and other 


tools and articles of this nature, is a field of manufacture 

o which electric resistance butt welding can be very logi- 
ally applied. 

In the case of tools requiring a wearing or cutting edge, 

his part must be made of a high-carbon or tool steel to with- 


stand the type of service to which it is subjected. On the 
other hand, for that part of the tool into which a handle 
fits, or where it is chucked into a machine tool, a low-carbon 


rrade of steel is desirable both from the standpoint of econ- 
mv and the fact that the low-carbon steel is more ductile 


ind therefore better for the purpose. 


“Flash Welding” Drills 
For years twist-drill manufacturers have been employing 
flash” butt welding for combining parts made of dissimilar 
teels. Fig. 1 shows samples of butt-welded drills made by 





























7 
; prominent drill manufacturers. In the making of the taper- 
shank drill, A shows the body of high-speed steel “flash” 
welded to the high-carbon shank; at B the body and neck 
;. 
| 
| 
} 
B C D 
4q Fig. 1. A Butt-Welded and Milled Taper-Shank Drill Is Shown in Three 
] Stages of Manufacture, at A, B and C. A Straight-Shank Drill, 
a Before Heating and Twisting, Is Shown at D 
have been rough turned and the flats of the shank have been 
q milled; the spiral groove is then milled, and the finished drill 
a appears as shown at C. 
\ straight-shank type of drill is shown at D, this consist- 
4 ng of a high-speed body that is resistance butt welded to a 
“a } 


h 


4 


ligh-carbon-steel shank. 


Subsequent to welding, the tool is 
eated and twisted in a special machine, producing a spiral 
ove, then finish machined and ground. 
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Resistance Butt Welding Method 


A welder for precision tools, such as drills, reamers, 
broaches, surgical instruments, and edged tools of various 
kinds, is shown in Fig. 2. This machine employs a princi- 
ple in design not heretofore used in welder construction and 
which allows the welding of pieces of similar diameter within 
a limit of 0.001 in. for long periods without readjustment or 
realignment, provided the pieces themselves are held within 
this limit in size. This principle is the same as that used in 
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Fig. 2. Butt Welder for Drills and Other Precision Tools. 


die work, in which two hardened and ground guide bars are 
pressed into the bolster plate, or die proper, and the punch 
holder is aligned perfectly with the die by sliding on these 
two guide bars. Thus perfect alignment is attained regard- 
less of the ways of the punch press or the force being applied 
to the punch holder. In the design of this welder, two hard- 
ened and ground bars, 2% in. in diameter, are held firmly in 
one casting at each end of these slides. This machine is 
especially fitted for the welding of high-speed steel drills to 
steel shanks or of high-speed-steel reamers to mild-steel 
shanks, as well as the welding of broaches to mild-steel 
shanks or other types of cutting tools having a diameter 
not greater than 5 in. 

In actual production, on the first speed the cycle of this 


welder is 6.7 


seconds and the actual welding time is 5.6 
seconds. In second speed, these figures are decreased to 6.0 
and 5.0 seconds, respectively; and at high or third speed the 
cycle is 5.4 seconds and the actual welding time 4.5 seconds. 
Taking these figures as a basis and allowing 8 to 10 seconds 
for loading and unloading each individual piece in this ma- 
chine, one finds that a welding speed of 200 to 300 pieces 
per hour might be attained. The speed largely depends on 
how fast the operator can insert the pieces to be welded and 
remove them after weldi: Q. 


Welding High-Carbon to Low-Carbon Steel 
The butt welding of shovels presents another case involv- 
ing the combining of two dissimilar steels. Fig. 3 illustrates 
the low-carbon-steel back strap butt welded to the high-car- 
bon-steel blade, and Fig. 4 shows the weld ground smooth. 
No trace of the original joint is visible. This operation is 
rate of six per minute by means of the 
welder shown in Fig. 5. 


performed at the 


The method of clamping embodied jn 
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this machine makes unnecessary the notching of the blade 
to create an equal cross-section, thereby eliminating this 
operation. The machine pictured is equipped for manual up- 
setting, or push-up, but can be supplied with the latest types 


of automatic push-up. 


The welding of this shovel back strap is a preliminary pro- 
duction procedure. The next operation is the welding of a 


front strap, which in many cases is 


resistance roll welder. With both back and front straps in 
place, the shovel blade and straps are then formed into 


proper shape. 


Development of the welding art not only has permitted 

















Shovel, 





the shovel manufacturer to make his product more economi- 
cally, but also has improved his shop conditions by eliminat- 
ing the smoke and dirt which accompanied the forge-and- 


hammer method of welding. 


The purpose of this article is not so much to give the de- 
tails of the manifold operations incidental to the manufacture 
of tools, as it is to call attention to the wide field of appli- 


Fig. 3. At the Left Is a Completed 


Shows the 
Welded to the Shovel Blade 














Fig. 4. 
lade and Back Strap. 


A Close-Up — of the Ground-Off Weld Between the Shovel 


cation of electric resistance welding to this class of ma 
facturing, especially “flash” butt welding. 

To those manufacturers whe are still skeptical as to th 
practicability of the resistance butt welding of high-carhy 
and tool steels to low-carbon steel, this article should giy 
enlightenment. It might also be added that some of 
cutting metals put out under various trade names ca 


u- 














Fig. 5. This Machine Welds Six Shovels Per Minute 


successfully “flash” butt welded. This is a subject that 
merits the investigation of many manufacturers. 

Acknowledgment is due W. F. Pravel, southwestern mai 
ager, The Taylor-Winfield Corp., for supplying informatio: 
on which this article is based. 


LARGE WATER-SUPPLY LINE IS WELDED 


The phenomenal growth, both in territory and populatio1 
of the city of San Diego, Calif., within the last 20 years has 
repeatedly brought that city face to face with a problen 
of furnishing a water supply in keeping with its rapid 
development. This city recently made its third major im- 
provement since 1914, this being the construction of a largé 
water-supply line known as the Otay-San Diego line, whic 











Fig. 1. This Welded Pipe Line Replaces a Smaller Wood-Stave Lin¢« 


is to bring water from the Otay Reservoir a distance 
approximately 19 miles. 

This new steel pipe line is to replace a wood-stave lin¢ 
which has been in service since 1901. It will have a son 
what greater carrying capacity due to its larger diamet 
and greater pressure capacity. The new line will bri 
water directly from the Otay Reservoir to the Univers 
Heights Reservoir, and indirectly from the Morena a 
Barrett Reservoirs on the Cottonwood River and the Low 
Otay Reservoir on the Otay River. The old wooden lin 
had a capacity of 10,000,000 gallons daily, but improv 
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nuary, 


ents at the Morena and Barrett reservoirs make it neces- 
sary for the new line to handle about 17,000,000 gallons 
daily. In the future booster pumps will be installed to 
increase this capacity to 25,000,000 gallons per day, or 2% 
times the present capacity. Fig. 1 shows the new steel pipe 
being laid, and a section of the old wood-stave line. 

Approximately 86,000 linear feet of arc-welded steel pipe 
will be used in this new water line. About half of this 
footage will be 40-in. pipe and the other half 36-in. pipe. 
Plate of ss, 14, *s and % in. in thickness is used in the 
fabrication of this pipe. These varying thicknesses are 
necessary to meet the varying pressure requirements. All 
the pipe used in this line is manufactured by the Western 
Pipe & Steel Co., of San Francisco, Calif. 

In the construction of this line it was necessary to tunnel 
through 4 large hills. These tunnels were cut 6% ft. high 
and 6 ft. wide. The longest tunnel is 2,150 ft. long. The 
welding was done outside the tunnel, as shown in Fig. 2. 

All the pipe used in this line, with the exception of that 
for the tunnels, was dipped in hot asphaltum and wrapped 
with special felted fabric. 
dipped but not wrapped. 

When the city of San Diego asked for bids for the pipe, 


The pipe for the tunnels were 


specifications for three kinds of pipe were invited; that is, 
for electrically welded steel pipe, cast-iron pipe, and con- 
crete. No bids were received for concrete pipe, and only 
one for cast-iron pipe. It is presumed that this is due to 
the varying and high-pressure heads encountered on the 
line, and the difficulties presented by the rugged characteris- 
tics of the terrain. There were a great number of hori- 
zontal and vertical angles in the line. It is estimated that 
the savings afforded by the welded steel pipe if placed at 








Fig. 2. 


Welding a Section of Pipe for a Tunnel. 


compound interest would amount to a sum sufficient to 
duplicate the line in 12 years. This carried on for the life 
of the pipe, which is estimated to be between 40 and 50 
years, would mean a total saving of several millions of 
dollars. 

The pipe is equipped with bell-and-spigot joints. On the 
heavier pipe two beads are used, and all joints are welded 
on both the inside and the outside. The pipe sections as a 
general rule are about 30 ft. long, but vary with the ter- 
rain. The pipe is lined up and are welded in sections, then 
tied into the main line. “Stable Are” welders, manufactured 

The Lincoln Electric Co., Cleveland, Ohio, were used. 

rhe use of are welding is resulting in a low-cost, strong, 
and rigid pipe line. In a test of 10 miles of this line, dur- 
ng construction, only one major leak was found. The 
sharpness of the turns and the roughness of the terrain 
presented no difficulty for this type construction, and re- 

llred no special precautions or specially constructed pipe. 
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BRIDGE IS MADE SAFE BY WELDING 
A repair of one of the spans of the U. S. Government bridge 
over the Mississippi, connecting Iowa and Illinois at the Tri- 
Cities, was recently completed. Reinforcement gusset plates 
were welded on at th> ends of the top chords to strengthen 











This Bridge Was Strengthened by Welding Gusset Plates Onto the 
Top Chords. 


the structure, which work was performed by the Moline 
Welding Shop, Moline, Ill., the manager of which is Mr. 
Gustafson. The welding contract was let by F. K. Ketler, 
of Chicago, who held the general contract for the repair. 
A portable gasoline-driven electric welder was used, and at 
times as much as 400 ft. of cable was reeled out. The span 
repaired was at the Illinois end of the bridge, and is shown in 
the photograph. 


MEASURING SURFACE TEMPERATURES 


A surface thermometer of the thermocouple type, which 
has been successfully used for measuring the temperatures 
of steel rails during the periods of heating before and after 
welding, is described in Bureau of Standards Research 
Paper No. 231, entitled ‘‘Measurement of Surface Tempera- 
tures,” by Wm. F. Roeser and E. F. Mueller, copies of which 
may be obtained from the Superintendent of Documents, 
Washington, D. C., at 10 cents each. This contact pyrome- 
ter was designed and constructed some years ago at the 
National Bureau of Standards at the request of the Joint 
Welded Rail Joints, American Bureau of 
Welding, and has proved satisfactory for measuring the 
temperature of stationary metallic surfaces up to 1,300 
deg. F. The use of this device and its calibration are de- 
scribed. 

This satisfactory for 
temperature measurements at 400 deg. or lower, and for 
this purpose a compensated type of thermocouple was de- 
veloped, which is described. Results obtained in measuring 
the temperature of a drying roll by means of this compen- 
sated thermocouple are given. 


Committee on 


surface-type thermometer is_ not 


PHOTOGRAPHING THE FLOW OF METAL 
IN THE ARC 


Probably one of the most interesting forms of investiga- 
tion of arc-welding phenomena is that of obtaining motion 
pictures to show what happens while the metal from the 
electrode is being deposited. A few years ago, a motion 
picture taken of a film which is sensitive only to infra-red 
light was produced in America. Some time later, investiga- 
tors in Germany produced motion pictures of the shadow 
of the arc deposit taken at a very high rate. Early last 
year there was shown at the annual spring meeting of the 
American Welding Society a motion picture made by Lucien 
Bull, Director of the Marey Institute in France. These 
pictures were taken at the rate of sixty to eighty exposures 
per second; and as in the case of the work done in Ger- 
many, the pictures were taken of the shadow instead of 
being made directly from the arc itself. There has been 
a considerable amount of curiosity regarding the method 
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Fig. 2. 


used in this work. Through the courtesy of Jean Brillié, of 
La Soudure Autogene Francaise, Paris, France, we are able 
to reproduce Fig. 1, which is a diagram of the method, and 
Fig. 2, which shows some typical views cut out from the 
film. 

As indicated in Fig. 1, the arc-welding operation is posi- 
tioned between two protective sheets of glass. The direct 
rays of the sun fall on a mirror placed at the left, and are 
reflected through a lens and onto a screen placed beyond 
the arc. The motion picture camera is shown at the right 
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Fig. 1. Illustrating Method of Photographing Flow of Metal 


From Electrode. 


Photographs of Metal Flow, Showing Eight Phases of Deposition With a Thinly Coated Electrode and Short Arc (Left) and 
a ‘thicker-Coated Electrode 


and Longer Arc (Right). 


of the diagram. This is focused so as to pick up the image 
or shadow from the screen. 

Fig. 2 illustrates two different conditions of welding. At 
the left is a group showing eight different phases of the 
deposition of a drop of metal from a bare or thinly coated 
electrode with a short arc. The group at the right shows 
eight phases in the deposition of metal from a more heavily 
coated electrode and with a longer arc length. 

Motion pictures taken in this manner have been used by 
French investigators to study the effect of variations in 
the coating and variations in the size and shape of the 
electrode as shown by the action of the metal while it is 
being deposited and the behavior of the are flame during 
the welding operation. 

In his book on “Electric Are Welding and Its Applica 
tions,’’ Maurice Le Brum states that by combining the work 


of motion pictures with oscillograms they have been able to 


make considerable progress with the study of the effect of 
changing the direction of the current and of the value of 
frequency in the case of alternating-current arc welding. 

An American investigator in welding-are cinematography 
has expressed hope in the possibility of combining the spec 
trum of the are with oscillograms and motion pictures whicl 
would allow the setting up of a general equation for thé 
arc flame. 
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Success of Gas Welded Pipe Lines 


Composite Construction Procedure Has Been Developed for Large 
Diameter Lines Which Makes High Operating Efficiencies Possible 


By G. O. Carter? and T. W. Greene? 


URING the year of rather marked industrial de- 
D pression, particularly in the steel] industry, the one out- 
standing bright spot has been the unprecedented demand for 
line pipe and the construction of pipe lines. Accompanying 
this activity, there has, of course, been a very extensive appli- 
cation of oxy-acetylene welding in this industry. The year 
has witnessed the starting of several of the largest and 
longest lines in the world and has been accompanied by an 
extremely broad activity in the welded construction of numer- 
ous lines throughout the whole country. 


past 


To review adequately the success of oxy-acetylene welding 
of pipe lines, it is necessary both to review the history of 
welding and to present the statistical growth of the pipe-line 
industry itself. The construction of pipe lines may be 
divided into the two major divisions of oil and gas; although 
a third classification, of gasoline transmission has 
assumed and promises to become a major field in the future. 
To date there are approximately 99,000 miles of oil trunk and 
major gathering lines in the United States. There are, in 
addition, also about 57,000 miles of natural-gas lines. Since 
the laying of the first high-pressure oil line, extending from 
Cherokee Station, Oklahoma, to Bartlesville to carry 700-lb. 
pressure, built in 1919-20 by Noah Wagner, Superintendent 
of Welding of the Prairie Pipe Line Co., who was awarded 
the Morehead Medal by this Association, the growth and 
application of oxy-acetylene welding to oil pipe lines has 
been phenomenal. During the last five years, when con- 
struction of these lines has been greatly accelerated, welding 
as been almost exclusively used as standard. 


lines, 


To illustrate the extent and magnitude of the oil lines 
even in localized sections of the country, Fig. 1 is presented 
showing the transmission lines from the Hendricks, Yates, 
and other west Texas pools to refineries in Oklahoma and 
0 tidewater. From these pools there are ten major systems 
0 date, some of which are looped with three parallel lines, 
having a capacity of over 300,000 barrels per day. All these 
lines are welded and, with the exception of one, are oxy- 
acetylene welded. Extensive as this mileage is, potential 
‘apacity of the fields, which ultimately must be provided with 
pipe-line facilities, wil demand the laying of two and possibly 
hree times the present number of lines. 


Gas-Welded Lines Record Few If Any Joint Failures 


The whole history of oxy-acetylene welding of oil lines, 
including as it does literally tens of thousands of miles carry- 
ing pressures of 750 Ib. and higher, has been exceedingly 
pratifying. There has rarely, if ever, been a failure of the 
joint. In fact, there are several existing systems involving 
3,000 miles or more in which a joint failure has yet to be 


oO 
s 


xperienced. Millions of barrels of oil have been and are 
elng transported without the loss of a single barrel. The 


/xy-acetylene-welded joint has indeed proved to be a very 
sconomical and thoroughly reliable pipe joint for oil trans- 
mission, 

Due to the conservation policy in oil production and the 
roration of the large oil pools, building of long transmission 
ines during the year 1930 has been somewhat limited as 
ompared to the prior two years. There have of course been 


he usual building of short lines and the gathering and 
. Read hefore the 31st annual convention, International Acetylene 
\ ation, held at Chicago, Il., November 12-14, 1936. 

Consulting Engineer and tEngineer, Development Section, The 
Buinde Air Products Co. 


New York 


45 


extension of existing oil-transportation systems to the new 
fields—for example, to the Oklahoma City pool and the Hobbs 
field in northeastern Mexico. There have, however, been two 
major installations—the Ajax pipe line, a twin or double 
10-in. oil line, about 750 miles, running from Oklahoma to 
St. Louis, and the Gulf Company line extending from Okla- 
homa to Pittsburgh. Oxy-acetylene welding is used exclu- 
sively in the former and extensively in the latter. 
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Fig. 1. Showing Routes of Pipe Lines Conveying Oil from Western 


Texas Fields to Oklahoma Refineries and to Tidewater. 


The most important activity in the pipe-line industry the 
past year has been the phenomenal development and con- 
struction of gas lines, to some extent for the transportation 
of manufactured gas, but principally for the transmission 
over long distances of natural gas. Only a few years ago 
the transportation of natural gas for, say, 250 miles, was 
regarded as a wonderful achievement. The year 1930 has 
witnessed the starting of building of enormous lines, 22 to 
24 in. in diameter, running over 1,000 miles in length, in 
order to make available to communities in Illinois, Minne- 
sota, and Indiana the cheapest and cleanest of fuels pro- 
duced the gas field of the Panhandle section of Texas 
and other Mid-Continent fields. Three major 24-in. lines 
have been started from the Panhandle field the past year; 
one of these to the Omaha and south Nebraska regions; an- 
other, the Amarillo to Chicago line, being built by the Con- 
tinental Construction Co. for the Doherty-Insull interests 
and other companies; and the third one by the Missouri- 
Kansas Pipe Line Co. to Indianapolis and other towns in 
Indiana and Kentucky. With the exception of the first line, 
which was constructed with rubber couplings, oxy-acetylene 
welding was used extensively in the construction of these 
large~liameter major projects, the lines being built by what 
is known as composite construction, in which two to three or 
more joints are welded together and then coupled. 


in 


Oxy-acetylene welding has offered to the gas, as well as to 
the oil industry, an economical and leak-proof joint that has 
proved highly satisfactory. Any review of published statis- 
tics on leakage will reveal the success of welding in reducing 
leakage to negligible figure; in fact, leakage as low 
as 10,000 cu. ft. per year per mile per 3-in. equivalent has 
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been accepted as standard—a figure undreamed of before the 
advent of welding. It is reported that leakage tests have 
actually shown an increase in the gas in the line, although 
no official record shows any testing division of an operating 
department as having credited the construction department 
with creating gas as a result of employing welded construc- 
tion. Welding, nevertheless, has forced refinements in meter- 
ing and measurements. 

The more or less standard practice today has been to use 
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cedures and methods in the way of bending the pipe to meet 
the contour and of providing for expansion-contraction, as 
well as need for adopting practices that will assure extremely 
high weld quality to withstand the strains set up on the cir- 
cumferential joint in the construction and operation of large- 
diameter lines. These features have received careful con- 
sideration,and engineering thought and procedures have been 
developed which have proved satisfactory in meeting all re- 
quirements. But further thought and time are necessary to 








Fig. 2 (left to Right). 


solid-welded construction for lines smaller than 18 in. 
welded construction also has been used on larger sizes, as 
18 and 20 in. 
practice has been to use composite construction. 


Composite Construction Finds Favor with Large Lines 


It is desirable to review some of the reasons why com- 
posite construction is used on the larger lines because the 
solid welding of large-diameter pipe presents and necessi- 
tates special engineering 
Theoretically, the unit stresses set up in a large pipe as a 
result of temperature drop are the same as in a small line; 
but, due to their very nature, there probably is an unequal 
distribution of the contraction forces in large-diameter pipes, 
thus imposing higher stresses on certain elements than on 
others. The problem is further complicated by the intro- 
duction of differential stresses in a large line during con- 
struction. Moreover, it is exceedingly more difficult to pro- 
vide adequately the slack in the line required to compensate 
for contraction. The laying of slack wallops, which at the 
best provide for only about half of the contraction require- 
ments, imposes very high stresses—stresses so high, in fact, 
that failure may occur unless the welding is of the highest 
quality. These are only temporary and are relieved on low- 
ering the pipe to the bottom of the trench, but they compli- 
cate the laying of the line. 

In addition to the temperature stresses, there are super- 
imposed bending stresses which from the very nature of the 
line cannot be minimized in the larger diameters. Smaller 
pipe can be easily cold-bent to fit the contour of the ground 
closely; but in the larger diameters this cannot be carried to 
such accuracy, with the result that these strains may become 
very Theoretically, for the same deflection the 
stresses are proportional to the diameter, and, although they 
may be negligible for small diameters, become very high as 
the pipe size increases. Of course, these stresses can be re- 
duced and alleviated by changing the construction from that 
of a solid, continuous tube to that of a series of free-length 
beams, as it were, by the introduction of couplings properly 
placed. It is for this reason, as well as the simplification in 
construction, that composite construction has been more ex- 
tensively used in the larger sizes. 


excessive. 


There is need for development of more satisfactory pro- 
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Gang Making a Rolling Weld, Cold Bending to Fit Contour, a Pipe Liner, and a Slack Wallop. q 
mm 1) 
Solid- put these into general practice and to speed up the construc- : 
tion such as to make them universally acceptable. #-F 
Above 20 in. diameter, however, the general One development has occurred during the year which may ~—«@«€§ 
prove of decided importance in the future construction of . 
large lines. It has been the generally acceptei1 theory of 
engineers that the maximum length of pipe between rubber ¥ 
couplings should be limited to about 100 ft. in order that a 

the leakage will be minimized at the rubber couplings. We 
have recently seen the establishment of a precedent in whic! c f 
consideration and construction. lengths as long as 350 ft. have been solid welded, and . 
will be interesting to note what effect this will have under _ 
operation. Should this prove satisfactory, it will lead to the = ( 

welding of practically the entire line, taking advantage of the j 

leak-proof and economical qualities of the welded joint, yet 

with simplification of construction attending the use of rul = 
ber-coupled joints at long intervals. mt 
With the transportation of gas enormous distances, eco- = V 
nomical factors have introduced and necessitated the use jf 


of extremely high pressures, which, in turn, have required a 


special high-strength pipe. Pipe in large diameters today —4§ 
is being used having a carbon content of 0.30% to 0.40 5 
and an ultimate strength higher than 80,000 Ib. per sq. in, 9! 


even as high as 100,000 lb. The welding industry, fortu- 
nately, has kept abreast of this development in materials; 


and due to the improvements in welding and the develop- 3! 
ment of special welding rods, welded joints can be made as a: 
strong as the pipe. 3 


Only “Super-Perfect” Welds Can Meet Today’s Requirements 


The welding of such large diameters and of pipe mate “7, 
rial of such high strength has necessitated raising the quality : 
of the welding to such an extent that “super-perfect” w: 
ing is required to meet the construction and operating ser 
ices. One outstanding development which is being followed 
this year to give assured high weld quality is the use of a 
thin backing-up liner to aid in the welding of the pipe joint 
These liners are of thin material, about 1/16 to 3/32 
thick, depending upon the pipe diameter, and about 1% t 


114 in. wide, which fit the inside of the pipe joint under thé F 
butt weld. The liner, with the spacers attached to it, accu- , 
rately governs the spacing and permits the operator to fust 4q 


readily for the full wall thickness. In fact, with a spec 


design of liner, it is possible to reinforce the inside of th 3 
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t, fusing to the liner and making it an integral part of 
the weld. There are, of course, no protrusions or icicles, 
nd yet it is reinforced on the inside to give a full-strength 

‘int even without external reinforcement, which it fallaci- 
ously had been assumed compensated for weakness that 
often occurred at the bottom of the joint. The liner so 
snugly fits the inside of the wall that there is little obstruc- 
tion, if any, to the flow of the transmitted fluid. On the 
larger diameters these have proved to be economical and 
desirable in obtaining the weld quality necessary. 

As stated before, the oxy-acetylene-welded joint has been 
economical. With the development of efficient welders and 
the welding more on a mass-production basis, which the in- 
dustry has enjoyed, the cost has decreased. The cost today 
in welding even the large diameters is less than the cost of 
welding the smaller sizes several years ago. Means of re- 
ducing the cost and speeding up the welding have been given 
careful consideration. Suitable progress has been made 
along these lines in the way of using larger flames, decreas- 
ing the angle of the vee, and keeping the weld as small as 
possible. Moreover, there has been a decided reduction of 
the depth of fusion into the sides of the vee, as the prac- 
tice in the past of melting for quite a distance into the walls 
of the pipe, carrying a large weld, is somewhat extravagant 
and costly. Many of these developments place oxy-acetylene 
welding in a favorable position with competitive processes. 

Workmanship in general has shown a decided improve- 
ment in the last few years. More and more the companies 
engaged in welding are closely qualifying and checking the 
welders; and with development of suitable portable testing 
machines, now available, this type of inspection has proved 
decidedly advantageous in increasing the quality of the work- 
manship. The workmanship on some of the larger lines being 
welded, as a result of this engineering control, is of a quality 
unbelievable two years ago. In fact, a study of their test 
results shows that every joint is nearly as perfect as the pipe. 

Before concluding, a few words should be said of a new 
field for oxy-acetylene pipe-line welding that offers tre- 
mendous possibilities, namely that of gasoline lines. 


Gasoline Transportation Offers New Field for Welded Lines 


The apparent success obtained by the Standard Oil Co. of 
New Jersey in converting their oil line carrying oil eastward 
to the Atlantic Coast into a gasoline line carrying gasoline 
westward, has led to some outstanding developments in this 
field. The year 1930 has witnessed the beginning of the 
construction of three very long gasoline lines—one, the Sun 
Oil, running from Philadelphia to Pittsburgh, Cleveland and 
other cities in Ohio; second, the Phillips Petroleum line from 
Texas to Kansas City and St. Louis; and the Great Lakes 
pipe line of the Continental and Barnsdall companies, a 1,300- 
mile line from Oklahoma refineries to Chicago and the Great 
Lakes region. All these lines are oxy-acetylene welded. The 
engineering features in their construction and operation offer 
no special problem; and with the proving of the economical 
factors connected with their use, it is anticipated that a new 
large field of pipe-line construction will be opened to carry 
gasoline to various parts of the country from the refineries 
of the various companies. Some of these, no doubt, as in the 
case of oil transportation, may become large public carrier 
systems. As the lines are small and particularly adapable 
to oxy-acetylene construction, requiring the adaptability, 
versatility and reliability characteristic of this process, a 
promising future is opened up for the use of oxy-acetylene 

elkiing in this new field. 


ELECTRICAL ENGINEERS TO HEAR PAPERS 
ON ARC AND RESISTANCE WELDING 

\n electric-welding session is scheduled for the annual 

onvention of the American Institute of Electrical Engineers, 

to be held in New York City, January 26th to 30th. The 
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program of welding papers will be presented on Thursday 
afternoon, January 29th, and will be as follows: “Some Ex- 
periments with Arcs Between Metal Electrodes,” by G. M. 
Shrum and H. G. Wiest, Jr.; “An Improved Arc-Welding 
Generator,” by J. H. Blankenbuehler; “The Neutralized 
Welder and Its Applications,” by F. Creedy; “A System for 
Direct-Current Are Welding,” by S. R. Bergman; “Resist- 
ance Welding of Motor Frames,” by Malcolm Thompson; and 
“Electric Resistance Brazing,” by Samuel Martin, Jr. 


MODERN TOW BOAT IS ARC WELDED 

The tow boat shown in the accompanying photograph was 
built by the Superior Steel Tank Co., of Kansas City, Mo., 
for shifting barges and handling general river traffic. This 
boat was built for the Massman Construction Co. of Kansas 
City. Its hull is fabricated completely by the electric-arc- 
welding process. 

This new tow boat is 50 ft. long and 16 ft. 8 in. wide. The 
hull of the boat is constructed of %-in. plate, arc welded 














50-Ft. Tow Boat Welded from ‘',-In. Plate. 


together with a butt joint. Butt straps dre arc welded over 
the joint the full length of the seam, thus making the hull 
absolutely water-tight. The hull is reinforced by 6-in., 30- 
lb. H-sections are welded to the bottom. There are approxi- 
mately 4,500 lineal feet of welding on the hull of this boat, 
the current for which was furnished by “Stable Arc” 
welders, manufactured by The Lincoln Electric Co., Cleve- 
land, Ohio. 

Arce welding is being used quite generally in present-day 
ship construction, because it permits a strong and rigid de- 
sign which is absolutely water-tight. 


“BARE-WIRE ELECTRODES” ARE NOT BARE 
By C. J. Holslag 


Chief Engineer, Electric Are Cutting & Welding Co. 

HE arc-welding industry is now a little over twenty- 

one years old and should begin to know the facts of life. 
It is about time that everybody in the business understood 
there is no Santa Claus. So-called bare wire is in reality 
coated or it wouldn’t operate in the arc. If any one doubts 
this statement, let him make the tests that I made in 1912 
when I cleaned some wire of rusty spots and found that it 
lost its welding properties. In other words, if the dull coat- 
ing, or skin, or dirt, caused by drawing is removed by clean- 
ing by a mechanical process or by pickling, the welding 
properties of the wire are lost; and, vice versa, if a wire 
that splashes and blobs is coated, it comes back into the 
fold nicely. 

It was just previous to the World War that the European 
type and the Scandinavian type of covered electrode was 
introduced into this country. Also, at practically this same 
time the American type of thinly flux-coated electrode was 
introduced to the American welding trade, consisting then 
only of hide-bound, hard-boiled railroad men who were used 
to bare wire. Any innovation was treated with scorn. 

It was a good many years before it was generally known 
why some bare wire would weld well, whereas other bare 
wire would blow around and not flow evenly. The writer 
made the discovery that it was the coating, even where non- 
perceivable, which caused this phenomenon of good flowing. 
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It was only a short step to take from this discovery to 
the thinly covered flux-coated electrode, such as is now popu- 
lar in this country and Canada also. 

In are welding, cleanliness is ahead of godliness, so in- 
corporated in this flux coating are agents for cleansing. That 
action, combined with the increased speed (the definite rea- 
son for which will be explained later) and the uninterrupted- 
ness of the action, made this type of electrode more and 
more popular, until now it is accepted as standard. 

For manual welding, there are a few who still cling to the 
so-called bare wire, but for automatic welding the flux-coated 
electrode is used almost exclusively. 

Some of the practical and scientific reasons for this growth 
in the use of covered electrodes are as follows: 

It is a well-known fact that high temperatures are in- 
variably favorable to a chemical reaction. Consequently the 
temperature generated by the electric arc, which will melt 
refractory metals with ease in an instant, and is the high- 
est temperature that can be produced, would naturally 
greatly encourage any tendency toward a chemical reaction. 
The first reaction is the universal chemical reaction—oxida- 
tion—and this will occur readily if the melting process takes 
place in air or anywhere in the presence of oxygen. There 
are many other chemical and physical changes due to the 
arc, such as the formation of compounds of carbon and nitro- 
gen, furthered by the high temperature of the arc; these 
are undesirable in the completed arc deposit. The problem, 
therefore, that confronts the welding operation, or any 
process in which the melting of metal is concerned, is to 
prevent as far as possible the partial combination of the 
molten metal with oxygen and nitrogen; in other words, to 
avoid the formation of metallic oxides and nitrides. These 
compounds are, in general, very detrimental to the success 
of welding or casting, because they form inert, impervious 
and brittle masses that are liable to become entrapped in the 
weld, creating weak and imperfect sections. Therefore, any 
agent which will act to prevent their formation in the melt- 
ing and welding of metal is highly desirable. The greatest 
of these aids is found in the use of various kinds of fluxes. 


The Slag-Coated Electrode 


The problem is, primarily, to shield the molten metal as 
far as possible from contact with the air, and then to dis- 
pose of whatever oxides or nitrides have unavoidably forme. 
If the proper fluxes are chosen, both these conditions may 
be thoroughly realized. If it is possible to surround the 
active weld with an inert mass that will melt at the tem- 
perature of the are but will not combine with the air, the 
molten metal will then be prevented from coming in contact 
with the air, and oxidation will be greatly reduced. This is 
actually the condition realized in the use of the slag-coated 
electrode. This special electrode has a coating of such thick- 
ness and quantity as to melt at a steady rate with the 
melting of the electrode tip, and to form an evelope at all 
times about the are and the molten puddle. 

A coating such as this may be of slag, asbestos, or various 
silicates; in short, any material that may be used as a coat- 
ing and will not combine with oxygen. The drawback of 
this type of coating is that the slag is liable to become en- 
trapped in the weld; and in protecting the deposit from 
microscopic impurities, actual deposits of slag may be found 
in the weld. This type of coating makes “are welding” easy, 
but greater care must be taken to prevent slag inclusion. 
Also, chipping between layers and in retorting is absolutely 
necessary. Besides this type of dead, inert coating, the elec- 
trode may be coated with fluxes that are chemically active 
in a favorable way and which do not deposit a slag tenacious 
or thick enough to require chipping. 

The quality obtainable with the use of the flux-coated 
electrodes makes them economical. With the flux-coated elec- 
trode it is possible to duplicate all the physical properties 
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of cast steel—ductility, elongation, tensile strength, altey.! 
nating stress, etc. ; 

In August 1919, the Wirt-Jones tests showed that the pro; 
erties of ductility and elongation were increased by fluxe 3 
electrodes and at no sacrifice to strength, in each case th ™ 
test piece breaking outside the weld. 
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Cast-Iron Welding 

4 

In cast-iron welding, the use of flux is almost indi: 4 
pensable; in fact, most of the improvements in cast-iro) 
welding have been due to the use of fluxed electrodes. Thi 
type of flux either unites with the excess of carbon in th 
cast iron, or tends to keep the hard carbon-iron compound: 
from forming. It is composed of a compound rich in carbor 
together with lime or other carboniferous compound whic) 
becomes active under the heat of the are and resupplies th: 
free carbon, which tends to keep the weld soft. In additio 
to this, the flux may contain nickel, silicon, manganese, 0. 
other compounds which prevent oxidation, tend to keep the 
weld molten, and bring out other desirable results. The 
flux-coated steel electrode is of great assistance in all stud 
ding work and in any other work of a kind in which specia 
conditions have to be met. A specially developed flux make: 
possible the use of an electrode actually made of cast iron 


The flux coating not only aids in many special ways, bu 
actually lowers the cost of the weld by its capabilities of 
greater speed of deposition and surer production of co! 
sistently desirable results. Of course, a skilled operator wit 
a bare wire electrode may hold a close are so as to cut the 
oxidation down as much as possible, and produce passab] 
results; but for general use in the hands of the averag: 
operator, the fluxed electrode is best, not only because it i: 
capable of greatly improving the weld, but because it 
easier to run, and allows the operator’s attention to b 
directed at the work instead of on the electrode. With tl 
use of bare wire, much time is inevitably wasted in chil 
ping, sand-blasting and brushing to remove the excess oxid 

Flux-coated wire is speedier on three counts. First, 
requires less brushing, preparation and interrupting of tl 
actual welding operation; second, the voltage across thi 
fluxed arc is higher than across the bare rod, and the amount 
of work done is directly proportional to the amount of energ) 
liberated at the arc. Hence, for the same current, the ar 
is proportionately faster, due to the higher voltage; an 
there is less spatter and unnecessary oxidation with the 
fluxed electrode because the are is concentrated or focuse 
like a stream coming from a nozzle. Also since fluxed wire 
do not deposit a slag, time is saved in chipping. Even : 
bare-wire deposit has to be chipped or bobbed to remov 
slag deposit. 

Of course, flux can never overcome the bad effect of poo 
base metal any more than sauce will make a poor stea) 
good; but with good base metal a flux covering will great! 
improve all welding and make some developments possible. 

For many years the advocates of direct-current welding 
took the position that coated electrodes were for alternat 
ing-current welding and “bare” wire for direct-current weld: 
ing. Experience has certainly not justified this conclusio! 
and more recently the direct-current people have tende 
toward the recognition of the coated electrode as an in 
provement in are welding. However, in the writer’s opinio! 
it is still true that alternating current is the best to us 
with covered electrodes, that it is faster and cheaper, tha! 
it leaves a less tenacious slag, and that there is less liabilit) 
of leaving gas pockets and slag inclusions on account 0! 
the puddling action of the alternating current. The write! 
does not hesitate to stand back of this opinion, on accoun' 
of having pioneered the applications of both flux-covere 
electrodes and alternating-current are welding in this cou! 
try. 
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Welded Compromise Rail Joints 


The Joining of the Standard Rail to the Trilby Rail by Means of 
Welding Results in a Low-Cost Joint Adaptable to Street Crossings 


METHOD for making compromise rail joints by 
A oxy-acetylene welding has been developed and adopted 
by The Pacific Electric Railway of Los Angeles, Calif. The 
accompanying photographs fully illustrate the application of 
the welding procedure in this interesting development in rail 
velding. 
shows end views of a standard rail and the 


Trilby 


Fig. 1 





one-half, while the cost of the new compromise 
welded joint (cost figured against the regular standard com- 
joint) is about one-third, which does not include the 
saving in stocking of the various sizes of compromise joints, 
parts, ete. 

Other advantages which add to the value and practicability 


of this 


average 


promise 


new method are: 
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Fig. 7 (/op)—-Close-Up Inside View of a 

Fig 4 (7 o0p)—Outside View of Compromise Compromise Joint Between a 70-Lb. and a 

Joint After We'ding. Fig. 5 (( enter)—In- 128-Lb. Rail, Showing Clearly the Welded 

side View of the Completed Joint. Fig. % Joint Between the Webs of Both Rails. The 

= r — t \—-Welded Compromise Joint Be- Web of the Standard Rail Rests on the Pro- 


> ' 
Fig. 1 (Top) Views of Cut Ends of Rails tween a 70-Lb. 


Ready for Welding. Fig. 2 (Cente An- 

other View of Rails Before Welding. Fig. 3 

( \—Ends in Place. 

rail, the latter being used where pavement extends across 
the tracks, having a lip to extend over the edge of the 
pavement to prevent cracking and breaking of the pave- 
ment. These compromise rail joints are used principally at 


railway street crossings where city ordinances require that 
heavier stcel be used than is usual for the ordinary regular 
track service. 

75-lb. standard rail and a 128-lb. rail cut and prepared 
for the new method of welding for a compromise joint, 
shown in Fig. 2. 


are 
The flange of the smaller rail is cut out, as 
is also the top section of the larger rail, to allow the two rails 
to fit together with the top, or ball, of both rails on a level. 
Fig. 3 shows the rails placed together ready for the 
welding operation, the outside view of 
the finished inside = ie em 
completed. 

Fig. 6 is a welded compromise joint bet 
a 90-lb. rail; Fig. 
128-lb. rail; while Fig. 8 is another between a 
128-lb. rail. 


¢ 
oO 


two 
while Fig. 4 
Fig. 5 the 


shows 


job, and view 


70-lb. and 
70-lb. 
60-lb. 
outside and inside views 
a welded joint by straight butt welding on two ordinary 
rails of 128-lb. size. While the company has not 
used this joint under traffic, they contemplate testing it and 
are confident that it will prove a success. 


ween a 
and a 
and a 


7 is a compromise joint of a 


Figs. 9 and 10 show 


standard 


Advantages 
lhe chief advantage of this new method of making com- 
promise rail joints is the saving in estimated 
that the average saving of the new is about 


cost. It is 


welded joint 


and a 90-Lb. 


Rail. ecting Web of the Larger Rail, Adding 
veneee and Rigidity to the Joint. Fig. 8 
A Similar Joint Between a 60-Lb. 
pe a 128- Lb. Rail. 
First, it eliminates vibration and cuts out all maintenance 


costs, 


Second, an entire joint and bond are eliminated. 


Third, the joint can be welded either by removing the 
rails, or under traffic without removing the rails. 
The Pacific Electric Railway has been using this method 


of rail-joint compromising for almost two years without a 


single failure. They point out, however, that it has been 
only through the work of welders well experienced and 
familiar with this work that they have maintained this 


rect yrd. 
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Figs. 9 and 10. Inside and Outside Views of Welded Joint Made by 
Straight Butt Welding on Two 128-Lhb. Standard Rails. 
Credit for the development and perfection of this new 


method of rail-joint welding is due 
of the Pacific Electric Co., 


-aul W. Turri, a welder 


. ae 
employe who is kept on duty in 
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tne shops of the company at Washington St. and Long Beach 
Ave., Los Angeles. 

As nearly as can be ascertained, the approximate average 
cost of the welding of one of the joints is $6.00, which 
covers the labor of operator and one helper, oxygen and 
acetylene, and filler rod. No account has been kept which 
would show the amount of labor, gas, etc., used in preparing 
the weld. Fifteen minutes is usually required for cutting 
and preparing the rails for welding. 
before welding is started. 


No grinding is done 
Just a hammer and chisel are 
run over the work to remove the slag. No. 6 C. M. Oxweld 
rod is used for the welding. 

In the welding of an average joint, about 60 cu. ft. of 
acetylene and about 70 cu. ft. of oxygen and 2 to 3 lb. of 
rod are consumed, and about 1% hours 
welder and one helper is required. 


of time for one 


Procedure 

The weld is started at the top or ball of the rail, filling 
completely across the entire ball. Then a new start is made 
from the bottom or extreme edge of the flange, working up- 
ward to the ball, the same procedure being followed on each 
side. The top of the ball is hammered down smooth while 
hot immediately after the weld is finished. 

The company is using but one operator on a joint at 
present. However, it is pointed out that a considerable 
saving in time and gas could be made by the use of two oper- 
ators. Smaller tips could be used, and the saving in gas 
would be quite an item. This work being entirely different 
from the average welding job, it would be wise to see that 
both operators understood this particular kind of undertak- 
ing thoroughly before proceeding. 

Joints are welded either by spiking down to ties right in 
the track or by placing on blocks at the side of the track 
and spiking to ties to prevent warping during the welding 
process. The former method is the more practicable, and 
it can usually be done with the removal of but one or two 
ties, thus saving handling of the rails. 

No grinding is needed after the weld is completed. The 
top is finished by merely heating to a cherry red and ham- 
mering out smooth. 

One operator and one helper handle the welding, prepara- 
tion, and completion of the job when done in the track. 
When the joints are placed on blocks out of the track, two 
extra men would be required to handle the rails. In the 
estimated cost of the welded joint as mentioned above, no 
estimate was taken into account for the use of labor other 
than one operator and his helper. 


WELDING CONFERENCE IN 
NEXT MONTH 

The Case School of Applied Science, Cleveland, Ohio, 
and the Cleveland Engineering Society are planning a joint 
conference on welding to be held on February 19th and 
20th at the Case School of Applied Science. The first morn- 
ing of the conference will be devoted to registration and to 
demonstrations of the various processes. 


CLEVELAND 


The afternoon of 
the first day will be devoted to papers discussing the differ- 
ent welding methods. In the evening, F. T. Llewellyn of the 
United States Steel Corp. will present a entitled 
“General Outline of Welding Processes.” 

The second day of the conference will be devoted pri- 
marily to problems such as design, testing welds, training 
welders, etc. Arrangements are being made with some of 
the leading authorities in the welding industry to present 
papers on 


paper 


these special topics. Some time will also be 


allowed on the second day for demonstrating. 
that there will be a large attendance. 


It is expected 
Arrangements al- 
ready made for the program are such as to assure the time 
being well spent. Those who desire to have programs mailed 
to them before the day of the conference can probably 
arrange for this by writing to Fred L. Plummer, of the Case 
School of Applied Science, Cleveland, Ohio. 
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ELECTRIC WELDING FIELD JOINTS ON 

PANHANDLE-CHICAGO 24-IN. GAS LINE 

Work is rapidly going forward on the electric-weled 
sections of the 24-in. gas line being constructed from the 
Texas Panhandle to Chicago. The line is being built by the 
Continental Construction Corp. of Kansas City, Mo. The 
total length of the line when completed will be approximately 


1,000 miles. The pipe is being welded into two- or three- 














Fig. 1. Showing an Operator at Work on a Section as It Is Turned by 


His Helper. 


joint sections and then coupled. To date, 643 miles of the 
line has been awarded, and of this amount 333 miles is being 
electric welded. The pipe being used is fabricated i 
lengths of 30 to 40 ft., and the joint is plain end with inserted 
ring. 

The arc-welded joints are made as shown in Fig. 1. 
lined up on rollers. After tacking, the weld is put on in 
two beads. The electric welding has been sub-contracted t 
the Welding Engineering Co., of Bartlesville, Okla., who 
utilized the “Fleetweld” process developed by The Lincoln 
Electric Co., of Cleveland, Ohio, in welding the joint. Welds 
produced by this process are made with a shielded are which 
prevents the inclusion of oxides and nitrides in the 


Pipe is 


weld 











Fig. 2. 


A Section of the Continental Pipe Line in lowa. 


metal. This elimination of impurities gives welds so pro- 
duced a tensile strength of 10 to 20 thousand pounds greater 
than mild rolled steel, and an elongation of 20% to 
in 2 in. These welds are also said to be produced mor 
rapidly than with the ordinary arc-welding process. 0! 
this new line only 25 minutes are required to complete % 
joint on pipe with wall thicknesses of and #) in. Thirt 
six Lincoln machines are being used on this line. 

of the line being constructed | 
At this point the sections are composed of three pip 
lengths between each coupling. The general contractor 0! 
this part of the line is The Henry L. Lemons, Inc. Other 
general contractors utilizing electric welding on the line : 
the Sheehan Pipe Line Construction Co. and Bechtel Kaiser, 
Ltd. These companies are already at work on their 
tions of the line. 


30% 


Fig. 2 shows a section 


Iowa. 
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Hints for the Weld 
+48 Ht 
HEN YOU FIND a new way to do a hard job, or finish a particularly interesting weld, can you describe 
how the work was done? ..... . . Have you learned some little stunt every welder ought to know? 
. + +++ + Write to us about these things ..... . This department helps you welders to help each other. 
Write up your ideas any old way and just make rough pencil sketches . . . . We'll fix them up for publication. 





SIMPLE TEST HEAD FOR PIPE 
By J. C. Phillips 

A simple device for sealing the end of a pipe to allow a 
yressure test to be made is shown in the illustrations. Fig. 
1 shows one of these test heads mounted on the end of a drip 
pipe, and also another and similar head detached from the 
pipe. In Fig. 2 is shown the individual parts that make up 
this test head. 

The test head is held in place on the end of the pipe by 


means of set screws, as shown. It will be noticed that the 

















Fig. 1 (7 liew). Shows Two Test Heads, One Being Installed in the 
Ena of a Pipe. These Are Made from the Parts Shown in 


Fig. 2 (Lower View) 


part of the head which enters the pipe consists of a flanged 
sleeve carrying a rubber gasket. This sleeve is fastened to 
the end of a threaded bolt which carries a hexagonal nut for 
tightening up the assembly and the other end of which is 
threaded for a standard valve. 
\fter the test head is mounted in place by tightening the 
screws in the face cap, the hexagonal nut is screwed up 
gainst a ball race on the face cap. Further turning of the 
t exerts a pressure against the rubber gasket, caused by 
nging closer together the flanges on each side of the gas- 
Thus the gasket bellies out and seals the inside of the 


Set 


? 
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BUILDING UP A CRUSHER-ROLL SHAFT 
By Fred A. Cosgro 
The shaft of the 5-ton crusher roll shown in the illustration 
was built up by are welding, employing the puddling method 
for the first layers of weld metal, and using a trammel to 


determine the effect of contraction strains on alignment 


as the welding progresses. 
On a job of this kind, a 


14-in. vanadium or nickel steel 











View of 5-Ton Crusher Roll After the Shaft Was Built Up. 


electrode is used, with the electrode run amply hot. Use one 
rod in the holder and one in the hand. Build up the shaft 
lengthwise, using the puddling method on the first half of 
the weld metal, then remove the oxides with an air hammer 
and bobbing tool. 

Notice the smoke while welding. If smoke shows up be- 
hind the electrode, you are making a “smoky weld.” The 
smoke should always be in front, unless you are working 
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Illustrating the Use of the Trammel and the Direction of Welding. 


around drafts, in which case use only the rod in the holder 
and bead weld the last half of the metal deposit. 

Check once in a while with the trammel as a guide. To 
use the trammel, center punch in four equal parts the 
smooth end of the shaft near its extreme end; then by 
means of the trammel compare the distances from each 
mark to the near edge of the crusher roll, as the diagram 
shows. 

A hammer and chisel should be used ever so often to see 


if any hard spots develop. I never reverse the polarity, as I 
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find that the hard spots always result from having two- 
thirds of the heat in the rod instead of in the roll, where it 
is needed. Work in the beads well, and don’t try to cover 
pace with them; then you will have a 
free from black spots in the weld. 

When the job is completed, I heat the roll to a cherry red 
to relieve stresses in the shaft. The stresses I find to be 
concentrated at the 


too much urface 


point indicated by the arrow. I have 
nap off at this point. Whether oxy-acety- 
lene or the electric are be used, the welding should start at 
the end of the 
the intensity of the contraction stresses at the end and 
relieves the stresses in the middle of the shaft. 

These shafts carry a live load of 45,000 Ib. per sq. in. One 
such job as this pays for the cost of an arc-welding machine 


seen roll shafts 


haft and proceed inward, which increases 


in the amount saved. 

In building up small armature shafts, it is preferable to 
mount them so they can be easily rotated, and then deposit 
the weld metal around the circumference instead of length- 
wise along the shaft. This method allows some of the im- 
purities to run off, more metal can be added, and it requires 
less work. 


SALVAGING ROCK-DRILLING MACHINES 
By Mike Bokros 


At the Walker mine at Spring Garden, Calif., is some of 
the hardest drilling rock to be found anywhere. The slides 
of rock-drilling machines used at this mine are so worn after 
about 18 months’ use as to render the machines useless, 
although the cylinder is still good for many months of wear. 
About 14 months ago I built up for the first time the worn 
slides of some of these machines, which heretofore it had 
been the practice to scrap, and the welded machines have 
been very successful in service. One machine recently had its 
slides built up for the second time, after having been in use 
just 12 months. 

I use the electric-are method of welding, employing Roeb- 
ling electrodes. It is necessary during the welding operation 
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Slides of Rock-Drilling Machines Built Up by Welding. 


to keep the machine cool at all times to prevent warping of 
the cylinder. The cylinders are ground with great precision 
by the manufacturer, and a little overheating will ruin them. 
The cylinder will not be harmed if it is kept cool enough not 
to burn one’s hand. 

In order to save time, I find it best to get four or five 
of these machines to weld on at one time; then when one is 
cooling off another can be worked on. If I can get only one 
or two of them, I lay the machines aside when they become 
warm and work on something else. 

In order to distribute the welding heat more evenly over 
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the machine, I lay the bead lengthwise on the slides. A %-in. 
slide requires about five beads. After welding, the slides are 
machined and the cylinder is then ready for use again. The 
illustration shows four machines built up and ready fi 
machining. 

I have also been building up such minor parts as cro 
heads, spreaders, and frontheads with satisfactory results. 


WELDED SCRAP MAKES USEFUL ARTICLES 

The smoking stand and lamps shown in the illustrations 
are are welded, and they suggest many other useful things 
that the welder might make for the home or office. These 
articles are out of the ordinary in design, yet pleasing to 
the eye. Where the material used is scrap and can be ob- 
tained for little or nothing, it might be possible to build up 
a lucrative business in this line of work. When the welder 
finds spare moments on his hands, he can turn his idle time 
to advantage in welding up such articles for his own use or 
for his friends, or possibly for sale. 

The welding-shop owner or manufacturer who uses weld- 
ing in production might have similar articles made up for 


After a Little Practice in Holding the Electrode, Almost Anyone Can 
ake a Smoking Stand and Lamps Such as These. 

















giving to his customers or prospects in developing good will 
and new customers. Articles made by idle workers out of 
scrap cost practically nothing except the small cost for cur- 
rent or gas. 

The smoking stand shown was made for a contractor out 
of scrap left from the erection of a new bui'ding at a mid- 
western university. Being one of the contractors on this 
job, he holds this article in much higher value than its 
mere utilitarian worth, because of the sentiment connected 
with it. Moreover, it is a neat stand which would fit wel 
with the furniture in most any home or office. The stem and 
base are made of concrete-reinforcing bar, each arm of th« 
base resting on a small disc, to which it is welded at the 
end. The tray is a threaded sleeve used commercially fo} 
protecting the threaded end of a pipe. The lower end of this 
sleeve is closed with a welded disc, which in turn is welded 
to the stem. Four short pieces of half-inch angles are tack 
welded to the rim of the tray for holding lit cigarettes. 
After welding, the entire piece is given a coat of paint. 
Metallic paint is particularly pleasing on welded articles 
of this kind. 

The lamps illustrated are made of metal conduit, long 
pieces being used for the stems, and short pieces in the bases 


with the ends closed by welding on discs. A decorative effect 














the conduit by depositing weld bcads to form pat- 
In the case of the table lamp, these beads cause the 
to resemble a huge candle with molten wax running 
A small horseshoe is welded to the base of 


decorated with weld beads. 


n the sides. 

fie small lamp, and The laying 
id beads for decorative purposes can be done by almost 

vice, no training being required. 
rhe smoking stand and both lamps shown were welded in 
he shop of F. Lemieux, at 410 S. Laflin St., Chicago, Ill., and 
onsiderable of the welding’ was done by a student just start- 
to learn the welding trade. 


GARBAGE DISPOSAL SIMPLIFIED BY 
WELDED INCINERATOR 


The welding shop is not usually considered as a guardian 
f health. Yet in at least one instance this has proved to be 
ne case. The welding shop of a Southwestern pipe-line com- 
any decided to utilize the known advantages of welding (air- 
ghtness, reliability, strength) in assisting in garbage dis- 
sal. 

The illustration shows an all-welded incinerator. Garbage 
an be safely stored in here until such time as it is desired to 

















Leaky Seams Are Unknown in This Welded Incinerator. 


rn it. With welded seams the possibility of garbage odors 
caping from the incinerator proper is minimized. In ad- 
tion, the sturdy construction makes it possible to submit 
is Incinerator to rough treatment without injury. Once 
ore the welding torch renders a service to the community, 
is time by simplifying the problem of garbage disposal. 





VENTILATOR MADE OF CARBIDE DRUMS 
Like old safety-razor blades, empty carbide drums look so 


ptentially useful that one hates to throw them away. To the 
‘eady lengthy list of uses for carbide drums, another was 


ently added by an ingenious Southern welding organiza- 
Dn. 
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Needing about 30 ft. or so of ventilator or exhaust piping 
in the welding shop, and having many empty carbide drums 
lying about, the owners conceived the idea of using the drums 
for piping. This they did, with the 
illustration. 


result shown in the 


Their first step in making the pipe was to cut the ends off 














the drums, thus producing perfect corrugated steel tubes. 
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Bronze-Welded Carbide Drums Form This Novel Ventilator. 


These were then bronze-welded ‘together into a solid length 
of pipe. A suction fan at the outside end creates the draft. 
Two swivel joints make the end over the welding table easily 
adjustable. The owners report that the ventilator works per- 
fectly and keeps the shop free from smoke and fumes. 


CUTTING TORCH MAKES QUICK WORK OF 
BOILER-REPAIR JOB 
By R. C. Leibe 





The experience of two industrial plants in cutting blisters, 
or bags, out of fire-tube boilers offers an interesting com- 
parison between the two methods used. It happened that 
these two plants, which were located in the same county, 
had similar trouble with their boilers. Because of the ac- 
cumulation of mud and scale on the inside of the bottom 
sheet, the sheet at this point became overheated and the steam 
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Underside of Boiler, Showing Location of Patches. 
pressure inside the boiler pushed the sheet out, balloon 
fashion, causing a bulge. A condition like this is 
liable to result in considerable damage if it is not discovered 
before the heated and stretched sheet becomes so thin as to 
burst. 

In both the plants mentioned, the bulged-out sheets on the 
bottom of the boilers were discovered when the rivet holes 
began leaking. To make the necessary repairs, the bulged 


bag or 
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sections were cut out and patch plates used to cover the holes 
thus made. 

In one case, that of a 150-hp. boiler, the repair was 
quickly made by using the cutting torch for removing the 
damaged boiler plate, which covered an area of about 3x4 
ft. near the blow-off pipe in the rear of the boiler. The job 
took less than half an hour, and but little expense was en- 
tailed in the cutting. 

In the case of the other plant, the owners and a machin- 
ist who had a prejudice against gas cutting and welding 
decided that the cutting torch would greatly injure the steel 
of the boiler sheet and cause trouble. Therefore, they em- 
ployed six men as helpers and drilled hundreds of 14-in. holes 
through the 14-in. steel sheet to resemble a check and stub, 
which consumed three days cutting out the 4x4-ft. damaged 
section. It happend that this damaged part ran into the end 
of the boiler, making it necessary to cut out some thirty large 
l-in. rivets, which was done with a cold-cutter tool and sledge 
hammer in a tight place with strokes over the men’s heads, 
and thus added two more days to the job. 

The putting of patches on the boilers amounted to 
about the same time in both cases. Thus, one man with a 
cutting torch did in one-half hour the same work that it 
took six helpers and one machinist working five days to 
perform, with not the slightest damage to the boiler plate. 

The welding and cutting torch has proved itself of great 
value in boiler workk of all kinds. It has changed boiler 
repairing from a difficult work to an easy one. The diagram 
represents the underside of the 150-hp. boiler on which the 
cutting torch was used to remove bulges in the sheets, and 
ihe dotted lines show the location of the two squares cut out 
by this method. The large bulge was 5 in. deep in the center. 


COAST-TO-COAST TRIP REVEALS OPTIMISM 
IN WELDING INDUSTRY 

A letter recently received from E. L. Mathy, Vice President 
of the Victor Welding Equipment Co., San Francisco, right 
after he had completed a 11,000-mile trip over the United 
States, suggests in several ways that the hopeful expecta- 
tions of manufacturers in the welding industry for future 
business are well founded. Mr. Mathy has made the trans- 
continental trip by railroad a good many times, but his most 
recent trip was made almost entirely by automobile because 
he thought that such a trip would furnish a better oppor- 
tunity to gain a conception of business conditions and re- 
quirements within the territories of individual Victor distrib- 
utors. It was also deemed advisable to make personal calls 
upon many of the widely separated and almost isolated weld- 
ing institutions. 

Such a trip gives one a definite understanding of the 
distance involved in a complete tour of the United States 
and also a good conception of local atmospheres, which it is 
almost impossible to get when covering the ground with 
railroad trains and taxicabs. In fact, Mr. Mathy mentions 
as one of the advantages of the trip that it enabled him to 
visualize how the oxy-acetylene industry may have over- 
emphasized the sale possibilities in the centers of large popu- 
lation and under-estimated the need of developing the exist- 
ing sales fields in the vast areas where definite business ex- 
pansion is possible. Furthermore, he had many opportunities 
to visit other manufacturers in the same industry and reports 
that many of them are recognizing the extent of potential un- 
developed markets. They are actually doing things about these 
markets instead of just thinking about them. In fact, Mr. 
Mathy makes special mention of the optimistic attitude dis- 
played by manufacturers in our industry. They seem to 
realize, he says, that “any national effort to lower manufac- 
turing and maintenance costs is bound to extend welding and 
cutting into even wider fields.” 

These observations are based on a trip which lead through 
the Sierra Nevadas into Salt Lake City; then to Denver 
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through Wyoming to Kansas City; straight east to P tts. 
burgh, to New York; back to Washington; through Vir. 
ginia, Tennessee and Mississippi to New Orleans. All the 
important points in Texas were covered on the trip, a par 
of which had to be made by airplane on account of the road 
conditions in some parts of that state. From Texas back t 


California the route was through New Mexico and Arizona | 


This trip, concludes Mr. Mathy, “causes me to be mor 
than ever assured of the vast potentialities in the welding 
and cutting industry.” Such a conclusion is certainly 
great interest to the manufacturers in the industry, sing 


it is based on such a long trip which included the areas? 


where these processes have their 


future expansion. 


greatest 


LINDE EXPANDS SERVICE FACILITIES 
All those units of the Union Carbide & Carbon Cor 
whose products are used in the main for oxy-acetylene weld. 


possibilities of J 


ing and cutting are now marketing their products throug) 7 


the Linde Air Products Co., it is announced. 
sible, therefore, to secure Linde Oxygen, Union 
Prest-O-Lite Dissolved Acetylene, and Oxweld, Prest-O-We!l 


It is now pos- 
Carbide @ 


and Purox apparatus and supplies through this one company. 7 


This new arrangement has been made for the added con 7 


venience and economy of the users of these products. N 


own 


changes have been made in telephone numbers or addresse: 7 


of the distributing stations from which these products hai 
been secured in the past, and customers can continue to plac 
their orders at these points. 


FINDS BUYERS ACTIVE IN MEXICO 


A letter received from J. M. Mathews, of the Harris Ca 


re 


orific Co., comments on an interesting eight weeks’ trip tc” 


the states of Indiana, Kentucky, Tennessee, 


Alabame," 


Georgia, Texas, Oklahoma, Kansas, Missouri, and the Repub. § 


lic of Mexico. In the latter country the places visited in. 
cluded Neuvo Laredo, Monterey, Mexico City, Pueblo, ar 
San Luis Potosi. 

Mr. Mathews remarks concerning the appointment of dis 
tributors in Mexico City and good orders for apparatu: 


received from such large institutions as National Railway: ~ 


of Mexico, two of the largest airplane factories, the Anglo- 
Mexican Petroleum Co., and the J. F. Martin Co. 
for over one hundred Harris ‘“‘Red Head” generators wer 
booked. 
cannot complain of conditions encountered anywhere.”’ 


Orders ay 


“All things considered,” says Mr. Mathews, “we 


C. I. G. OPENS APPARATUS REPAIR BUREAU ‘ 


IN KNOXVILLE 


Compressed Industrial Gases, Inc., Chicago, manufacture! 
of oxygen, hydrogen and acetylene, recently announced t) 
opening of a new apparatus repair bureau at Knoxvill 
Tenn. This new bureau is installed for the purpose of re 


pairing all types of oxy-acetylene equipment, including regu: 


lators, torches and generators. It is in charge of special!) 


trained equipment repairmen. 


It is said that a considerablk 


amount of new machinery and equipment has been installe’7 
in order to make this a complete and high-grade repal!” 


station. 
VICTOR EXHIBIT AT WESTERN 
METAL SHOW 


The Victor Welding Equipment Co., of San 


Calif., will have a particularly interesting booth at th 
Western Metal & Machinery Exposition, which is to be hel” 
in the Civic Auditorium, San Francisco, Calif., from Febru 
ary 16th to 20th. 4 

Not only will there be displayed a complete line of Victo'> 
welding and cutting torches, pressure regulators, cylinde’” 


Ba en eer 


Francisco 









nifolds, cylinder trucks, acetylene-gas generators, and 

ding supplies, but the very latest Victor developments will 
» demonstrated. While there have been no changes made in 
nv of the standard Victor torches or regulators, a great 
nany new devices for special cutting, brazing and welding 
operations have been added to the Victor line. 

The Victor exhibit occupies booth No. L-27, a location 
fanked to the left and to the right by particularly interest- 
ng exhibits of two of the largest oil companies. The Victor 
booth will be attended, during every hour of the day, by a 
staff of Victor factory engineers. 


: 691 ELEVATED-TANK DESIGNS TO BE 
q SUBMITTED IN COMPETITION 


The elevated-steel-tank competition being sponsored by the 
Chicago Bridge & Iron Works, upon which the entries closed 
December 1st, has created considerable interest, judging by 
the number of applicants. Six hundred and ninety-one archi- 
tects, engineers and draftsmen registered their names with 
Albert M. Saxe, the professional adviser, and are now at 
work on their designs, which are due on March 1, 1931. The 
contestants are residents of sixteen countries, Germany rank- 
) RE ing next to the United States in number of entries with forty. 
Announcement of the awards of eight prizes totaling $4,000 
will be made soon after the close of the contest. 


“i ANNOUNCES 24-HOUR REPAIR SERVICE 
aa The Harris Sales Co., at 1801 S. 68th St., Philadelphia, 
Pa., have announced to their customers that they can be 
reached day or night, including Sundays and holidays, to 
We render repair service or furnish equipment and_ supplies 
for such emergencies or special occasions as may arise. 
The first occasion for furnishing this emergency service oc- 
). mm curred when a pipe welder ran out of welding rods about 
, 3 eight o’clock in the evening. He was working on a pipe 
We header in a public-school heating system. A mew supply 
of rods was made ready for delivery while the welder’s 


[umm truck was on the way to the storeroom, and the welder was 
yg back on the job with a loss of less than one hour of time. 
— L. R. McKean, manager of the Harris Sales Co., states 


3 that this new service is a part of a general expansion pro- 

(ll gram which will be extended over into 1931. He reports a 

7 - good volume of business in November of last year and an 

4 increased volume of business in December, with indications 
that 1931 will be an unusually satisfactory year. 


U : LINDE TO EXHIBIT AT MID-WESTERN 

: POWER SHOW 

The Linde Air Products Co., 30 East 42nd St., New York, 

me N. Y., will occupy booths 315 and 316 at the Mid-Western 
_ Engineering and Power Exposition, Chicago, Ill., February 
10 to 14. The Linde exhibit will feature the strength and 
dependability of oxy-acetylene-welded joints for power piping 
. Dae and equipment. 
j Typical specimens of welded piping consiruction will be 
We ‘isplayed, together with the newest types of welding appar- 





; 4 atus and accessories, including the following: The Linde 
“i Liner, which insures better welds in heavy-duty piping; the 
Oxweld portable tensile-testing machine, which will be op- 
erated in the booth to demonstrate how easily welds can be 
tested in the field; the Oxweld Type W-17 welding blowpipe, 
th the CW-17 cutting attachment which converts it into a 
oy, (OCOng blowpipe, and the W-17 to W-15 adaptor which makes 
available for light-sheet-metal welding; the Oxweld Type 
R-43 oxygen welding regulator; and a new machine for mak- 

on ng ductility tests in welds. 
-_ \ large illuminated map showing the nation-wide distribu- 
tori tion facilities of this and asosciated companies will also be 
Je Sem ‘catured. H. H. Griffith will be the representative in atten<- 
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ALL E-M SYNCHRONOUS MOTORS NOW OF 
ARC-WELDED CONSTRUCTION 

The Electric Machinery Manufacturing Co., of Minne- 
apolis, Minn., announces that an are-welded fabricated steel 
frame construction will now be used for the stators of all 
E-M synchronous motors of both medium and slow speed, 
This follows a recent change from a _ two-piece cast-iron 
stator to a welded steel stator for small-size motors, and 
completes the changeover to fabricated steel stator frames. 
This change makes uniform in appearance and general con- 
struction the entire line of E-M engine-type and coupled- 
pedestal-type synchronous motors. 

The box-type stator construction, which is used for the 
entire line of E-M slow-speed synchronous motors, gives the 
following advantages: increased strength and rigidity, de- 
creased weight, increased ventilation, more pleasing appear- 
ance, and uniformity of construction. 


WELDING HIGH-CARBON STEEL TUBING 

A new process for electrically welding high-carbon struc- 
tural steel tubing is announced by Steel & Tubes, Inc., Cleve- 
land, a subsidiary of the Republic Steel Corp. The new equip- 
ment is located at the Elyria, Ohio, plant and it is an adapta- 
tion of the patented Johnston process of electric welding 
owned and developed by Steel & Tubes, Inc. 

The new style of electrically welded high-carbon tubing dif- 
fers from ordinary steel tubing in its much greater strength 











Machine for Arc Welding High-Carbon Tubing. 


and rigidity. The process is the result of over two year’s 
experimental work by company engineers. In the old style 
of forming, the tubing was rolled into an open seam or butted 
tube. In the brazed form, the seams were united by spelter 
consisting of a combination of soft metal. The new electric- 
welding process forms a union of the metal itself at the seam, 
making the tube much stronger than brazed tubing. 

The tube is homogeneous and has a smooth finish with the 
welding seam rolled down so as to become almost impercepti- 
ble. According to company engineers, tests have shown that 
it will withstand severe mechanical bending and forming 
operations. It can also be hot galvanized, which was not 
commercially possible with brazed tubing. 

Steel & Tubes has been a large maker of high-carbon 
butted and brazed structural steel tubing for the last 25 
years. The new tubing is said to be in demand by manu- 
facturers of farm implements, dairy equipment, bedsteads, 
scaffolding, shores, towers, wheelbarrows, playground equip- 
ment, fence posts, and similar products. The equipment, 
which has just been placed in operation, manufactures the 
tubing in several gages and intermediate sizes ranging from 
7% to 2% in. outside diameter, in round, square and rectangu- 
lar shapes. 
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HERCULES MOTORS ADD TO THEIR LINE 
OF HEAVY-DUTY ENGINES 

A larger series of heavy-duty six-cylinder engines is being 
offered by the Hercules Motors Corp., of Canton, Ohio. This 
series, known as the “HX,” is produced in five different sizes, 
the largest having a displacement of 935 cu. in. and the 
smallest a displacement of 638 cu. in. These engines are 
operating at greater than heretofore 
recommended or thought logical for engines of like dis- 
placement, says the manufacturer. The cast crankcase is 
supplied in either aluminum or grey iron, and is secured to 
the cylinders by means of 16 through-bolts. Like other six- 
cylinder Hercules motors, these have the crankshaft sup- 
ported on seven main bearings, having a total projected area 
of 58 3/16 sq. in. 

A feature of these new engines is that the connecting-rod 
bolts, which secure the “caps” to the rod, are forged integ- 
rally with the rod, thus putting the clamping action much 


capable of speeds 























The Crankcase of This Heavy-Duty Engine Is Secured to the Cylinders 
by Means of 16 Through-Bolts. 

closer to the bearing edge than is the case where the rods 

are drilled and separate bolts are used. This design also 

assures extreme strength, since the rod is not weakened by 

the usual drilling for the bolt and head. 

The cylinders are cast in pairs of three, with removable 
heads so designed as to accommodate two sets of spark plugs 
where double ignition is desired. 

A feature making the HX engines particularly desirable 
for portable outfits is the full-pressure-type, gear-driven oil 
pump of great capacity, with a double-scavenging pump ar- 
rangement which assures proper circulation of the lubricant 
carried in the oil pan, even though the engine may be oper- 
ating at a marked degree from horizontal. 

Other equipment includes an air cleaner and oil purifier 
of ample capacity, a fuel-pump drive, and an auxiliary V-belt 
drive for large-size generators. The water pump delivers 
135 gallons per minute at 2,000 r.p.m. The cooling fan has 
six blades and is driven by double V-belts. Special attention 
has been given to proper cooling of the valves. Manifolds 
can be supplied in either the downdraft or improved updraft 
type. 

The suspension of these engines is available in either the 
three- or four-point type, with a choice of bellhousings. 
Either a sleeve or base type of generator is provided for. It 
is also possible to drive an air compressor from the crank- 
shaft, or it can be installed as a side-mounted unit. The de- 
veloped torque ranges from 410 ft.-lb. for the smallest en- 
gine to 610 ft.-lb. for the largest, this maximum torque 
being being practically constant at from 800 to 1,200 r.p.m. 

These engines are being displayed at the A. R. B. A. Road 
Show, which is being held in St. Louis, Mo., from January 
10th to 16th. 
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UNIVERSAL HIGH-VOLTAGE TESTING SET 


A highly accurate testing set of unusually flexible design 
is found in the AmerTran Type TS-15A, which has just bee 
announced by the American Transformer Co., 179 Emmet 


St., Newark, N. J. 


from 500 to 20,000 volts at 1 kva. are required. 
used successfully in making accurate 
measurements on materials such as paper, tape, compound, 
varnished cambric, condensers, and insulation in small ap- 
paratus. It operates from 110-volt, 60-cycle circuits and 
permits obtaining 5,000, 10,000 and 20,000 volts. The equip. 
ment includes a wire-wound potentiometer for adjusting the 
voltage. For protection against damage due to overload a 
quick-acting circuit breaker is provided. 


It is being 


NEW MACHINE HAS TWO FLEXIBLE SHAFTS 
FOR HIGH AND LOW SPEEDS 


A new double-flexible-shaft machine, first shown at thi 
recent Power Show held in New York, has been developed by 
The Keller Mechanical Corp., 72 Front St., Brooklyn, N. Y. 

The first shaft is for ordinary work requiring the use of 
tools with 1/16 to 4-in. shanks running at four speeds, rang- 
ing from 875 to 3500 r.p.m. The second shaft, which is the 
upper and lighter shaft, is for high-speed work, with a spe 
range of from 5,250 to 10,500 r. p. m., and is ideally suited 
for delicate work with small burs and grinding stones, such 
as those used for finishing and polishing dies. 

The light-shaft assembly may be attached to any Keller- 
flex machine with four-speed pulleys, thereby doubling 
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New Double-Shaft Kellerflex Machine. 


usefulness. This requires simply changing the overarm fo! 
one that carries a small pulley mounted on ball bearings 
A V-belt, running in the largest jack-shaft pulley, is pro 
vided. 

Since the work to be performed by the high-speed shaft 
is of a delicate nature, the shaft is made light and mor 
flexible. To release the strain on the shaft, slots are mille 
on the motor bracket so the whole unit may be moved unti! 
the balance point is found. This permits easy swiveling an¢ 
places no strain on the shaft, as the machine is balanced 
all positions. 


Y 


This apparatus is ideally suited for light § 
testing in either the factory or laboratory where potentials 


dielectric-strength | 


To accommodate the shaft and small grinding stones, 2] 


small patented hand piece has been designed, which is of 
lighter construction, but is strong and rigid, with no play 
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the spindle, due to self-adjusting ball bearings. The out- 
de diameter being only % in., the tool may be held in the 

gers for very fine work. Felt washers protect the ball 
hearings, and allow no grit to get in or any of the oil to 
rut out. The small shaft may also be used on the slow-speed 
‘ack shaft pulley. 
The larger shaft may be left on the machine for coarser 
work, so the workman may change from one to the other 
with no loss of time. 

Another innovation is a 10-ft. shaft and sheath % in. in 
diameter, so designed as to run without chattering or vibra- 
tion, thereby eliminating any loss of power in driving the 


ul 


tools. Here again is employed the new handpiece; and by 
means of interchangeable spring collets, burs or grinding 


stones may be used with shaft diameters varying from 1/16 
to 3 16 in. 


UNIVERSAL POWER-DRIVEN BUTT WELDER 


A new power-driven butt welder, equipped with universal- 
type, air-operated, open-end clamps, making it practically 
a universal machine, suitable for the butt welding of certain 
classes of for the welding of comparatively wide 
thin sections of strip stock or condensed sections within the 
capacity of the machine, has been added to the line of re- 
sistance-welding machines manufactured by the Thomson- 
Gibb Electric Welding Co., of Lynn, Mass., and Bay City, 
Mich., and is shown in the illustration. 

The equipped with a 200-kva. 
transformer, thoroughly protected from all flash. The clamps 
are air-operated, operating through adjustable toggle links, 


rims or 


machine is water-cooled 














New Butt Welder for a Wide Range of Work. 


permitting wide adjustment of jaw opening to take care of 
a great variety of shapes of work. The clamp bracket, clamp 
arms, etc. are made of cast steel. All pins are bushed with 
bronze bushings. Dies and jaws will take stock up to 7 in. 
in width, and the jaws are so mounted that they may be 
very quickly removed and replaced when necessary. The 
dies are water cooled and are made of hard-rolled copper 
and may be made in various shapes to conform to the work. 

The power drive unit consists of a 2-hp. motor connected 

a belt to a gear reduction unit which in turn operates 
the clutch shaft, geared to the shaft carrying the main 
pushup pressure cam. This pressure cam is of large diam- 
‘er and unusually wide face, thus insuring long life. The 
power drive unit is normally gaited at 10 to 15 r.p.m., de- 
pending on the class of work to be welded. 

The valve for operating the clamps is controlled by a foot 
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treadle, so arranged that both clamps operate in unison. 
After the work is inserted in the dies, the foot valve lever is 
depressed, closing both clamps. The clutch lever is then 
tripped by hand, the machine goes through its welding cycle, 
the clamps automatically open, and the platen returns to the 
open or loading position. 

The stock capacity of the machine is up to approximately 
2 sq. in., depending on the nature of the work and the cycle 
of operation. Special clamps and platens can be applied for 
special work. 


AUTOMATIC WELDER FOR FRAMES OF 
AUTOMOBILE STARTERS 


The Lincoln Electric Co., of Cleveland, Ohio, announces a 
new automatic welder for the welding of automobile-starter 
frames. This equipment embodies the principles of the 
shielded are and utilizes the Electronic Tornado process. 

The starter and generator frame are usually of 5/16 or % 


























This Machine Welds 240 Starter Frames Per Hour. 


in. plate, which is cut to size and shape, and punched and 
rolled into cylinders before being are welded. The cylinders 
are then fed into a gravity conveyor, being guided automati- 
cally At the bottom of the 
gravity conveyor, they go between two rolls, which squeeze 
the seams together tightly as they pass under the are. No 
filler used, the two edges of the seam being fused to- 
gether. 

The machine has a capacity of approximately 240 frames 
per hour, and one 


so as to keep the seams on top. 


rod ls 


man and a helper can operate four ma- 


chines simultaneously, giving an extremely low cost per 
frame. With the average cost of labor and material, frames 


can be welded for approximately one-half cent each. 

The shielded are utilized in this machine is said to give a 
weld of high tensile strength and remarkable ductility, with 
a pleasing appearance or finish. 


FORMING ANGLES AND BENDS IN PLATES 


For bending sheet metal and plate, a machine known as 
the Schatz Universal Brake, Rounding and Box-Forming 
Machine has been developed by the Schatz Manufacturing 
Co., Poughkeepsie, N. Y. This machine is made for hand o1 
power drive in widths from 40 in. to 20 ft. and for plate 
thicknesses from the thinnest to 1% in. thick. It can be had 
with or without a swing-out top clamping bar, this adjunct 
being preferable for making closed forms, trays, boxes, tanks, 
etc., from one sheet of material. 

Aside from the swing-out top-bar feature, other important 
characteristics include high adjustment of the top clamping 
bar, which on the largest power machine goes to 28 1% in., and 
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the lowering of the bottom clamping bar and folding bar 
(apron) as much as 11% in. The high upward adjustment 
of the top bar permits the use of high angle-forming blades 
therein, having a height of at least 80° of the 
top-bar adjustment, for the forming of narrow channels or 
trays with high walls, besides the accommodation of bulky 
work between the bars. 

The lowering of the bottom clamping bar and folding bar 
is resorted to when bends with a radius are made. The 
maximum radius that can be bent is equivalent to the maxi- 
mum downward adjustment of the lower bars. These adjust- 
ments are made according to conveniently located graduated 
The wide opening between the bars permits the intro- 
duction of round or rectangular mandrels, the former for 
tube forming or rounding and the latter for making smaller 
closed forms than can be made over the larger standard 
top bar. 

By means of a patented system of attaching, the blades in 
the top bar are instantaneously interchanged without the use 
of screws or bolts of any kind. The blade in the folding bar 


usable 


scales. 

















Power-Driven Forming Machine with Swing-Out Top Bar. 


is slotted for quick change and is reversible for folding or 
bending thick and thin plates. 

Boxes having wide or narrow inside or outside flanges can 
be formed up from one sheet of metal, which is a very impor- 
tant advantage on many other classes of work. 

These machines are constructed like machine tools, suffi- 
ciently stable to guarantee highly accurate bends at the 
maximum capacities. They are available in either motor-op- 
erated or hand-operated types. 


NEW AUTOMATIC AND STAINLESS STEEL 
ELECTRODES ADDED TO SWEDOX LINE 


The Central Steel & Wire Co., Chicago, manufacturers of 
the Swedox line of gas and electric wires, recently announced 
two new electrode materials. One of these is the “Speedox” 
High Speed Welding Wire for both automatic and manual 
are welding. This wire is produced by a special method 
which prevents the coating from flaking off or clogging the 
feed nozzle when the wire is being used on automatic arc- 
welding machines. Two different types of coating are used, 
one type being furnished when the wire is to be used for 
automatic are welding, or hand welding, in flat position; 
the other coating when the work is to be hand welded in 
vertical and overhead positions. This wire is offered as an 
exceptionally fast electrode for production welding. It is 
now in stock in all the standard analyses for various steel- 
welding requirements. 

The other new electrode is a stainless steel wire for weld- 
ing the 18-8 alloys. It is claimed that this wire gives a fast 
desposit and lays down an unusually smooth bead. The na- 
ture of the coating is such that the slag accumulates at the 
center rather than at the sides, so that when the weld is 
ground down there are no valleys along the edges of the 
weld. Tests made with this stainless-steel electrode on par- 
ent metal having a specification strength of 95,000 lb. per sq. 
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in. have shown a yield point of 83,000 lb., ultimate strength 

of 93,000 lb., and a 19% elongation in two inches. The 
test samples were nicked by grinding in at the sides so 

to make sure of breaking them through the weld. 4 


NEW LINE OF PORTABLE WELDERS 


A line of special portable welding units, particularly 
adaptable for road service in localities beyond the reach of 
electric power lines, has been announced by the Westing- 
house Electric & Manufacturing Co. These units ar 
equipped with pneumatic-tired wheels and an oversize ex- 
citer for auxiliary power purposes, and are available j; 
ratings of 200, 300, 400 amperes and larger. 

One of the 300-ampere machines of this type was illus- 
trated and described in the December issue of The Weldin 
Engineer. 

The 200-ampere unit consists of a standard Westinghous: 
single-operator generator, together with a 1% kw., 125-volt 
exciter, driven by a four-cylinder gasoline engine. The 
welding generator is of the single-bearing construction, with 
the frame fitted directly into the engine flywheel housing, 
thus eliminating one bearing and simplifying shaft align- 
ment. Drip proof construction is provided by the necessary a 
enclosures. 

The generator is separately excited from the 114-kw. 
exciter overhung from the rear bracket. Full-load excita- 
tion requires only % kw., leaving 1 kw., 125 volts available 7 
for auxiliary power such as is needed for lights, grinders. J 
buffers, drills, ete. The engine on the 200-ampere unit de 
velops 24 brake hp. at 1,450 r.p.m., welding-generator speed. 
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BOOKLET SHOWS HOW WELDS ARE 
TESTED 4 
“Fusion Welding”’”’ is the title of an illustrated booklet 
recently issued by the Babcock & Wilcox Co., of New York 
City. This company has plants in Bayonne, N. J., and Bar- 
berton, Ohio, which are nationally known for their accom- 
plishments in the welding of large equipment. The booklet 
is prepared for the purpose of showing how carefully the 
welding procedure adopted by the Babcock & Wilcox Co. 
is tested and checked. It contains illustrated descriptions 
of tensile tests, elongation tests, bend tests, miscellaneous 
ductility tests, and impact tests. It shows how B & W weld 
metal is studied by means of the microscope, by fatigue- 
testing machines, by X-ray machines and by electromagneti 
testing devices. Altogether the booklet is a convincing 
document as to the dependability of welds made by the b | 
& W technique. q 


WELDING SCHOOL ISSUES BOOKLET 
“Welding—What It Means to You” is the title of a 28-page 
booklet with cover prepared by the American Schoo! of Weld- J 
ing, Inc., 3031 Locust Blvd., St. Louis, Mo., for distribution 
to prospective students. This booklet covers quite broadly 
the general field of fusion welding and gives the reader an 1n- 
sight into the many and varied applications of the process 
Many illustrations are used, including a picture of the school 7 
and several views of students in training, using both the elec- J 
tric are and gas processes. Students are shown welding 
aircraft fuselages, large-diameter pipe, and structural shapes 
Messages from W. D. Patterson, president of the school, an BY 
J. E. Patterson, director, are included. One page is devoted “J 
to questions about the school that are often asked, togethe! 
with their answers. 





NEW HOUSE ORGAN FEATURES WIRE 


“Wire Engineering—A Distinctive Roebling Service” 
the title of a new publication by the John A. Roebling’s Sons 
Co., Trenton, N. J., which is to be issued periodically. This 
house organ covers engineering, technical, and news articles 
on wire rope, welding wire, flat wire, copper and insulated 








RES 


inuary, 1931 


wires and cables, etc., and in the first numbers a little of 
the history of the Roebling manufacturing processes is cov- 
ered. This publication is of general interest to all users of 
wire, and the Roebling company anticipates an increasing 
feld of usefulness for such information as it contains. The 
frst issue features the use of Roebling Welding Wire in the 
velding of the new Edison Building in Boston, Mass. 





CATALOG ON SOLDERING MATERIALS 


A catalog issued by the Metal Bond Manufacturing Co., 
1211 N. Broadway, St. Louis, Mo., describes such “Metal 
Bond” products as tinning compound, hard solder, aluminum 
solder, special body solder, brazing and welding fluxes, 
“Mouldough” for backing up metals to weld against, solder- 
ing irons, and “Seal-X-O” for making are welds water-tight 
and as a filler for rough welds. Complete directions are in- 
cluded for tinning and soldering. Goggles, helmets, lighters, 
electrode holders, and other equipment are also listed. 





DESCRIBES TECHNIQUE OF ALUMINUM 
WELDING 


“The Welding of Aluminum” is the title of a booklet being 
distributed to the trade by the Aluminum Company of Amer- 
ica, Oliver Building, Pittsburgh, Pa. Information is given on 
the use of the oxy-acetylene and oxy-hydrogen welding flame, 
adjustment of the torch, size of tip to be used and gas pres- 
sure required for aluminum of different thicknesses, point- 
ers on flux, and data on the tensile strengths of welded and 
unwelded tubing. The instructions given are clear and easily 
followed. 


NEWS OF THE WELDING TRADE 


Announcement has been received that the Southwark 
Foundry & Machine Co. transferred the major portion of its 
assets to the Baldwin-Southwark Corp. of Philadelphia, Pa., 
as of December 31, 1930. The latter corporation has assumed 
all outstanding liabilities and will carry on the entire busi- 
ness formerly done in the name of the Southwark Foundry 
& Machine Co. 


On January 5th, the American Chain Co., Ine., moved 
their Boston offices, which were formerly located at 132 High 
St., to Room 1214 in the Statler Building, Boston. 

Reports received from the A. O. Smith Corporation of 
Milwaukee indicate that during 1930 it shipped 472,000 tons 
of electrically welded pipe to all parts of the United States, 
compared with 425,000 tons in 1929. The plant has a daily 
capacity of more than thirty miles of pipe. 


The amalgamation of the Alloy Welding Processes, Ltd., 
and The Premier Electric Welding Co., Ltd., both of Lon- 
don, England, has been announced. The new company, 
Which has been operating as from January 1st, is known as 
Murex Welding Processes, Ltd., with address at Ferry Lane 
Works, Forest Road, Walthamstow, London, E. 17. 


The Victor Welding Equipment Co., of San Francisco, 
Calif., opened its own factory branch store at 2032 Santa 
Fe Ave. Los Angeles, Calif., on November 1, 1930. This 
branch store is under the direct management of J. C. Blake, 
who is well known in southern California and was formerly 
feneral sales manager of the Stoody Company. Mr. Blake 
will have three men to assist him in the southern California 
territory, and the store will maintain a completely equipped 
factory repair department as well as full stocks of Victor 
welding and cutting equipment. 


_ One of the first welded steel boats built on the Pacific 
Ones 1s under construction at Long View, Wash., in the 
machine shop operated by W. C. Cheney. The boat is 42 ft. 
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in length and will be used as a tug by the owner, Wm. J. 
Smith, of the Ranier Towing Co. Work has progressed to 
the point that the main body has been finished, forward and 
aft compartments have been fitted, and the deck has been 
constructed, all without the use of a single bolt in the con- 
struction. 


The Steel Tank & Pipe Co., Portland, Ore., manufacturers 
of West Coast boilers, is now reported to be operating with 
u full crew. It has closed a good year’s business with the 
production of steel houses for gas and oil stations and welded 
pipe. 


The Flywheel Welding Shop, of Portland, Ore., recently 
moved into new headquarters at 35 Union Ave. This shop 
makes a specialty of welding automobile-starter teeth. 


, 


A test of the new welding fuel known as “hellam gas” was 
recently made at the Commercial Welding Co.’s plant, Seattle, 
Wash., in the presence of state and city fire and boiler 
officials. The test was conducted by the Seattle Oxygen Co. 
It is reported that the results of the test were satisfactory. 

The Aeroil Burner Co., West New York, N. J., manufac- 
turers of oil-burning preheating torches, announces the ap- 
pointment of Herbert M. Orschel as field sales manager. 
Mr. Orschel will travel extensively throughout the United 
States and Canada for the purpose of increasing the general 
scope of the company’s activities. 

The December meeting of the Los Angeles section of the 
American Welding Society, held Thursday evening, Decem- 
ber 18th, consisted of a visit to the machine shops of the 
Southern Pacific Railway Co. in Los Angeles. O. B. Schwendy 
arranged for the visit on behalf of the Southern Pacific, and 
Frank Longo, welding supervisor for the Southern Pacific 
Co. shops, acted as official guide through the shops. It was 
a very interesting visit, and many and varied applications 
of welding in railroad-shop work were seen. 


W. O. Burrows, formerly with the Standard Oil Co., and 
stationed at Santa Fe Springs, Calif., recently opened a pri- 
vate welding shop at Slauson and Wilmington Aves., in 
Huntington Park, Calif. Mr. Burrows will specialize on 
hard facing work in addition to general welding of all kinds. 
His shep is equipped with both gas and electric equipment. 


A new welding shop is being opened at 6355 S. Compton 
Ave., Los Angeles, Calif., under the management of Guy 
Peerson, and to be known as the Standard Tool & Supply 
Co. Mr. Peerson will feature general welding work of all 
kinds. His shop is being equipped with up-to-date con- 
veniences and includes both electric and acetylene welding 
equipment. This location was formerly occupied by the 
Progressive Welding Works. 


Lee Woods, welding-shop owner, who recently operated a 
shop on East Ninth St., Los Angeles, Calif., has moved to a 
new location at 1669 S. Alameda Ave., the move being neces- 
sitated by plans of the city to build a viaduct near his old 
location. Mr. Woods features general welding work of all 
kinds, together with blacksmithing, and specializes on truck 
building and repairing. 


A. S. Waggoner, who until recently was in charge of the 
Venice, Calif., branch welding shop belonging to Fay Lind- 
bery, has been transferred as manager of the Lost Hills 
branch. C. H. Camper, formerly in charge of the Lost Hills 
shop, replaces Mr. Waggoner at Venice. 

The Vanberg Engineering Co., of 831 S. Crocker St., Los 
Angeles, Calif., is being reorganized by its new owners and 
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managers, H. W. Vanberg and J. (Jack) C. Hunter, who 
recently purchased the interest of Eugene Clem, a former 
partner. The new company will feature general welding 
work of all kinds—both gas and electric—and wil! also main- 
tain a well equipped machine shop in connection with the 
welding department. Mr. Vanberg and Mr. Hunter are 
both well known in and around Los Angeles, having been 
associated with the welding industry in that vicinity for the 
past eight years. 





The Huntington Park, Calif., high school is offering a 
night course to those wishing to learn welding. A class was 
recently organized, and is under the supervision and _ in- 
struction of O. A. Lund, welding inspector for the Los An- 
geles Gas Co. Mr. Lund has had 17 years of welding’ experi- 
ence, and has had charge of the instruction in the welding 
classes of the Huntington Park school for five years. A 
good enrollment is expected. 


An evening course in welding is being offered under the 
auspices of the high schools of Glendale and Pasadena, Calif. 
Classes were recently organized in each city under the 
instruction of V. P. Dixon, who is asSociated with the Los 
Angeles Gas. Co. in their welding department. Mr. Dixon, 
who has had a number of years’ experience in welding, is 
handling the instruction of these classes on a night-about 
plan, going from one school to the other every other night. 
A goodly number are in attendance in each class. 


The Standard Machine and Auto Works, of Pasadena, 
Calif., who do general welding in connection with their auto 
body and machine work, report the recent purchase of a new 
Lincoln gas-engine-driven welder. A marked improvement 
in time saved and higher quality of work over old methods 
is noticed by this concern since the installation of the new 
machine. This is the first electric welder for the shop. 





The Taylor-Winfield Corp., Warren, Ohio, reports orders 
during the month of December for over 160 spot and butt 
welders. These were all automatic machines and were of 
all sizes and types. 

R. L. Cronemeyer, formerly connected with the Westing- 
house Electric & Mfg. Co., recently joined the organization 
of the Big Three Welding & Equipment Co. at Tulsa, Okla., 
where he will specialize in the sale of Lincoln motors, which 
are carried by the Tulsa office of the Big Three Welding & 
Equipment Co. 


It is reported that the name of the Houston Iron Works, 
of Houston, Texas, has been changed to the Humble Welding 
& Specialty Works. This company does a considerable busi- 
ness in the manufacture of equipment for oil-field operations. 


The Institution of Welding Engineers, at the meeting held 
in London, England, on January 8th, gave consideration to 
“The Use of Pure Iron Electrodes for Welding Cast Iron,” 
which was the title of a paper read before the members, the 
authors being H. D. Lloyd and J. S. G. Primrose. The lec- 
ture was illustrated with lantern slides, and a general dis- 
cussion followed. 


The Pan-California Oil Corp., of Long Beach, Calif., is 
erecting a new 12,000-gallon natural-gasoline plant in the 
Venice oil field. Welded installation of equipment and pipe 
connections are by oxy-acetylene. The practical use of weld- 
ing in this plant is emphasized by the installation of the 
charging lines, which are all welded with graduated turns. 


It is reported that arrangements have been made for a 
merger between The British Oxygen Co. of England and 
the Allen Liversidge organization. This will bring together 
two of the most important gas-producing firms in the Brit- 
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ish Isles, one of which has been engaged in the oxygen 
production business and the other in the production of 
acetylene. 

The 1931 calendar which is being distributed by the John 
A. Roebling’s Sons Co., carries a beautiful picture of the 
Hudson River bridge now under construction. It is accom- 
panied by a little folder which gives some interesting data 
concerning this huge bridge, including the information that 
the weight of the main cables totals 57,000,000 lb. 

The Robert W. Hunt Co. have for distribution a reprint 
of the paper on “Inspection of Welded Steel Buildings” 
which was read by Franz Eder of their organization before 
the 1930 annual convention of the International Acetylene 
Association. 

A new welding shop is being opened for business in the 
Venice, Calif., oil field, to be known as the H & H Welding 
Co. The new shop will be operated under the management 
of three partners: J. H. Hodgen, J. H. Hood, and O. F. 
Harding. Special attention will be given to the servicing of 
oil-well digging bits and pipe-line construction, as well as 
welding jobs of all kinds. The partnership also operates a 
welding shop in Long Beach. 





Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 

Jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Count 8 words to line. Add 6 words for keyed address. 





POSITIONS OPEN 





Welder Wanted—FExperienced in electric and acetylene 
welding, for large job welding shop. Married man and one 
who knows radiator work preferred. State age, experience, 
and salary expected in first letter. No welding school stu- 
dent need apply. Address Mendota Welding and Supply 
Co., Mendota, III. 





Expert Welder With Sales Experience Wanted in the Chi- 
cago territory, to take charge of sales of welding wires for 
leading Chicago iron and steel manufacturer. Address Box 
300, The Welding Engineer. 





Salesman Wanted for oxy-acetylene and _ electric-arc 
welding equipment and supplies. Buffalo and large adjacent 
territory. Highest-grade equipment. 
Rare opportunity for experienced 
Box 296, The Welding Engineer. 


Exclusive proposition. 


salesman. Address 





Pacific Coast Distributor Wanted—For complete line of 
gas and electric welding wire. Must be live wire organiza- 
tion and doing business with large users of welding. Address 
Box 301, The Welding Engineer. 





POSITIONS WANTED 





Salesman—Twelve years’ experience as a welder, electric 
and acetylene, oil field, pipe line, and shop. Will go any 
place as welder or salesman. Address Box 297, The Weld- 
ing Engineer. 





Welder-Mechanic—Wants job on power plant, refinery, 
pipe line, or tank work. Ten years’ experience, gas and ar¢ 
Good mechanic. Address G. Hutchings, 135 Putnam Ave., 
Cambridge, Mass. 

(Continued on page 63) 
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| 1) TOBIN BRONZE }} 
| welded this 
| heavy machine 3 
| ) Without Preheating | 
: od advice 





filling in with 
Tobin Bronze. 


CAST-IRON machine used for pulverizing 

rubber was fractured in three places. To 
_preheat the parts would have been difficult if not 
actually impossible. Consequently Tobin Bronze 
Welding was recommended by an experienced 
welder. 





The cracks were chamfered and welded entirely 
without preheating. Company officials, having had 
no previous experience with Tobin Bronze weld- 
ing, insisted on testing the repaired machine at 
maximum capacity for four days as the welded 
parts were called upon to withstand great stress. 
No weakness developed in any of the welds... the 
machine was as strong as ever. 









Close-up view of 
welds made with 


Tobin Bronze. a + - 





Since Tobin Bronze flows freely at 1650°F., little 
or no preheating is necessary, saving time and 
money, and eliminating the possibility of warping 
the metal due to improper preheating. A Tobin 
Bronze weld correctly made on cast-iron is stronger 
than the casting itself. Send for Publication B-13, 
containing full information. 





Boccia ee edrreedaredhn aban. ccdirreaiddr utter ailtnceltnnawibnran atin chhruihindlin atl nncnniirnnttnn nut bowid nn rnin rntrnndn. rn Aron drndkternutr 


SSG wu °F '' 7 "TP "'r=°eeww—>wgraA0WFB!lp Ml OW NW 


Anaconda Welding Rods are available through 
leading distributors of welding equipment and sup- 

















A {\ plies. For those requiring small quantities, Anaconda 
NACONDA 4 
le oa Welding Rods can now be obtained in clearly 
labelled ten-pound packages. 4 
There isasuitable Anaconda 4 
; Filler Rod for every bronze-weld- j ] 
- ing purpose. Principal ee ,, 4 Z 
Welding Rods, with their melting GY ? LG 
Fractures repair. Points ae listed below: Li THE AMERICAN BRASS COMPANY =: 
ac air- yp : 
welded with for oxy-acetylene welding YU? General Offices: Waterbury, Connecticut Zi 
“ob ~e es Ys " . ‘ : 
Tobin Bronze. Tobin Bronze* . . . . 1625°F 7 Offices and Agencies Located in Principal Cities a 
Manganese Bronze. . . 1598°F y ; 
Brazing Metal . . . . 1634°F tb 
3 ah Bronze ee 4 Z > 4G 
a lectrolytic Copper . . 1981 ? - : i 
F Silicon Copper . . . 1981°F 7 Ya /fl° Z 
hosphor Bronze . . . 1922°F y y if ' J 
Byverdar® . . 1.6 « « 1866°F 4 i | tg 
Va \ \ 
for arc welding at ; 
Silicon Copper . . . . 1951 F 4 
Phosphor Bronze . « 922-7 f 
s Everdur® ... . . 1866°F 4 WV E R O D S 4G 
¥ *Reg. U.S. Pat. Off ¥ a 4 Z 
| A “ H 
i —Y r 4 
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A UNIVERSITY OF 
e METAL PROGRESS 


The Technical Sessions Are Your Class- 
rooms. . The Exhibits Your Laboratory 





on 








During the week of 
Western Metal Congress 


and 
€ | 
Western 















































Metal x Machinery Exposition 


to be held in 


' | CIVIC AUDITORIUM, SAN FRANCISCO 
pe npn ee FEBRUARY 16-17-18-19-20, 1931 


in National West- 
ern Metal Con- ee 
gress are: . , 


It would take more than 5 ordinary sized volumes to reprint the com- 


~ ‘ ° . ‘ be eed 
American Chemical plete technical and practical papers and verbatim discussions of the 
amet sessions of W estern Metal Congress. It would take as many more to 
Electrical Engineers illustrate and describe the exhibits of the Exposition. It would take 
American Institute of months to read them. And even then the subjects probably would not 
Mining and Metal- : " . 
lurgical Engineers be as clearly understood as though you actually heard the discussions 
American Society of and saw the exhibits. That is why you can learn more in a week from 
Mechanical Engi- aa : ~*~ ae r . 
neers the “classroom” sessions of Western Metal Congress and the “labo- 
American Society for ratory” exhibits of Western Metal & Machinery Exposition than you 
Steel Treating ks ‘ ‘ a. ‘ € 
- can from months of book study. It is education in its most practical 
American Welding ¥ 


Society and profitable form. 


American Society for 
Testing Materials 


If vour work touches in any way on the production, selection, fabri- 
Institute of Metals © : : :! ade . ° . = 
*: spection, trez “nt, W x applic ) ‘tals, this is 
penctoneh Wesetindtinn cation, inspection, tre tment welding or application of metals, this 1 
Agents Association a week of education that will be valuable to you. 
Pacific Coast Electri- 
cal Association 


Pacific Coast Gas For exhibit space reservations write or call. 


Society of Automotive 
Engineers 


W. H. Eisenman, Director JamesV.Coulter,Chairman 
Civic Auditorium Earl M. Jorgenson Co. 
San Francisco, Calif. Oakland, Calif. 


Make hotel reservations direct with St. Francis 
Hotel, Headquarters, San Francisco, Calif. 
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- : POSITIONS WANTED 








Student—Just completed course in gas and electric weld- 
ing. Will go anywhere. Address Box 298, The Welding 


Engineer. 


Acetylene Welder—Wants job pipe-line welding or gen- 
eral shop welding. Three years’ experience acetylene weld- 
ing. Address Leonard Larson, Box 207, Judith Gap, Mont. 





Electric , Welder—E nae years’ adie per- 

= oS manent position. Prefer to connect with reliable firm em- 

ploying only one welder to take full charge of 
Address P. O. Box 466, Matamoras, Pa. 


experience. 
welding. 
Finn theas Acetylene Welder and Junior 


Also has had some electric experience. 
the following combination positions: 


Designer— 
any of 
shop or service man to 
install and demonstrate welding equipment. 
Age 29, single, sober, steady, good character and reference. 
Member S. A. E. What have you to offer for my experience 
ability? Address Box 299, The siete Engineer. 


I Jesires 


instruct, weld, 


and 


4 BUSINESS FOR SALE 








we ell established, 
standing. 
Buyer 
practical mechanic. 


with a good 
Reason for selling, owner 
must be of good character and a 
$12, 000. Will consider 
B. W. The 


Welding Sstnene for sale, 
¥ reputation of 5 years’ 
wishes to retire. 


Selling price, 
party. 


terms to responsible Write Welding 


Engineer. 


labor-saving 
lower-cost production 


The TAYLOR-WINFIELD CORP., WARREN, O. 











UNDER-WATER METAL CUTTING CORPORATION 


Complete apparatus and skilled diver operators for cutting 
steel plate, sheet piling, cast iron or any metal under water. 


C/o MERRITT-CHAPMAN & SCOTT 
| 17 Battery Place - New York, N. Y. 
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‘FOR SALE 





only, used 100-lb. Oxweld 
generator with duplex-type gasometer. 
Mueller Brass Co., Port Huron, Mich. 


Acetylene Guinier us 
single low-pressure 
Address the 


ONE DOLLAR 
WILL INCREASE YOUR EARNING POWER 
by bringing you any one of the following guaranteed 


FLUX FORMULAS 


Brazing—Copper—High-Speed Steel—Aluminum 
both the cast and sheet metal)—or all for $4.00. 
YOU CAN MAKE YOUR OWN fluxes 


just as hundreds of the most successful welders are doing to- 


Cast Iron 
(good for 


With instructions 


day who insist on having their fluxes fresh when they need 


them for the 


R. N. Robbins, 


better job. 


108 N. Munn Ave., East Orange, N. J 





ATTENTION! 
OIL WELL DRILLING MEN: 


DIG MORE HOLE AT LOWER COST —By using 


Superior Inserts and Compound Metals 
Assure best results. ‘ Write for prices. 
SUPERIOR ALLOYS Corp., Ltd. Box 174, Los Nietos, Cal. 











GUARANTEED 


REBUILT ELECTRIC 
anc WELDERS 


SERVICE COMPANY 
3741 Cedar Ave. Cleveland, Ohio 





























Covered Welding Rods 


NEQUALED for boiler 

welding or Other work 

subject to stresses at high 

temperatures and for joints 

requiring high resistance to ff 

fatigue caused by alternating stresses. 

| Quasi-Arc welds also successfully resist corrosion. 

Write for technical folders describing the unique 
features of Quasi-Arc rods. 

QUASI-ARC, Incorporated, 11 W. 42nd St., New York 

| Representatives in 27 World's largest Industrial Centers 





shock and 











a End troubles by using 


nd proven by large users 








O REPLACEMENT PARTS TO BUY. 


F. R. FAULK Equipment Sales 





ee PITT METALLIC ELECTRODE HOLDER 


Spring cannot lose tension as it is absolutely insulated. 


ig ring 
Pa ft six verfe positions to grip electrodes, insuring rigid and positive contact 
i Otective rubber covering Body and jaw of ypper shunt and termi 
I mple current capacity to electr “P No errbeatios. 
N for odes from \%-in. or larger Price 
No. 2 for s from ~-in. to in., inclusive Price 


50 Penn Ave. 
Pittsburgh, Pa. 







m Distributors Wanted in 


Important Centers 











The Practical Lighter 


FOR WELDING TORCHES. 


SHOOT-A-LITE CORPORATION 


Ask Your Jobber or Write Us 








——— 


ore | SHOOFA-LITE” SAFETY GAS' 


3 SHOOTS STRAIGHT TO THE SPOT. oi 
CONVENIENT TO HANDLE. / 
a NO BURNING OF HANDS. 

Each Sale Brings Another. 











118 East 28th Street 
NEW YORK, N. Y. 





———<<s, 
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Kequirements 
For Good Welds 


—Finest Selected Materials 
—Rigid Supervision 





For Welding 


Tanks 





Boilers —Kxperienced Welders 
Piping 
Structural Steel —and these same requirements are neces- 


Plate Work 


~«¢ ry © a@¢ 1 > 1 oa rh Pe 
Shoot Meeal sary in manufacturing welding wire 


R i s es me, Se Pa a A T rT ‘ 

“se In SENECA WELDING WIRE careful se- 
Refinery Work : . ‘ 
Power Plant Work lection of finest materials, produced under 
Machinery rigid supervision of experienced wire 
Pipe Lines makers, guarantees a welding rod of high 
» “th 7 eye . . 
Production Work weldability, sound uniform deposit that 


gives you a strong weld. 


SENECA WIRE @ MFG. CO. 


FOSTORIA Established 1905 OHIO 








SENECA WELDING WIRE 
































A War-Time Cutting Torch 
That Still Outworks 
Other Torches 


OF THEM ALL 








NOTHER old-timer in the 

K-G ranks heard from. 
A K-G cutting torch was sold 
to the Newburg Shipbuilding 
Company during the _ war. 
After the armistice, it was... i. tne 
sold to a firm who had con-_ &-G Style “mM” 
tracted to cut up old gun Qin Stonel metal 


boats. That job done, it was Riad 2nd, look ished 
for use with any cutting 


bought by a large junk yard,  gns."K-G tips give greater 
: . ‘ centrati f heati 
where it put in a few more ae "T on o ey ng 


ame. orch can made 


The following K-G dealers are ready te 
take care of your apparatus requirements 
promptly: 


WELDERS SE RV ICE co 
229 2nd Ave Pittsburgh, Pa 
WELDERS &I PPLY CO 
700 MeCulloh St Baltimore, Md 
H. H. KRESS 
1718 Sansom St Philadelphia, Pa 
HARRY P. WINSLOW 
35 Vinton St., Worcester, Mass 
Cc penne = pi L DING co., 
Columb Ohio 
PASSAIC- “BERG = ‘WELD ING WORKS 
J 


73 ny | th desi 1. Sst lard 650 nin Ave ‘lifton, 2 
years of hard service. lah ee — SUTTON.« anres cone ae N 
217 Oth St., Indianapoli Ind 
Then came a real test. A safe and vault were being dis- ” compet ND CO. a ata 
mantled, and none of the torches being used proved equal Me eddS Partheuals St., Montreal, Canads 
to the job. Someone suggested a K-G, and this torch was ee OT tae i Cae, 
. e e ‘ SIGHT FEED eo O.. 
put to work and finished the job without complaint. Its “ ‘ ceed a 
. . CHAS », G 
new owner tells us it is not for sale because he never knows eanant’ aia Ki, Columbus Ohio 
, rr. x ° “102 N Iden Ave., Trenton, N. J 
when he will have another tough job to do. SPRAGUE a 


76 Davidson Ave., Perth Amboy, N. J 
STORTS WELDING COMPANY 


K-G WELDING & CUTTING CO. WILLIAM McCARTHY, nn Om 


308 James St., Syracuse, N. ¥ 
GEO. E. TEMPLE COMPANY 








515 West 29th St., New York City ; "396 Main St.. New Rocheile, N. Y. 
: JOHN W. EVANS 
95 Brook St., Tompkinsville, S. .I 


Phone Chickering 0996-7-8 


























